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Research progress on USP14 and gynecological malignant tumors

Tong Li, Jing Tang, Chujiao Li, Xiyang Ye*
Second Clinical Medical College of Jinan University, Shenzhen

[ Abstract] The common gynecological malignancies include cervical cancer, endometrial cancer and ovarian cancer,
which have caused great harm to women's physical and mental health, and the annual incidence rate has an upward trend.
Clarifying the pathogenesis of tumors and exploring biological targets related to tumor occurrence, development, and even
prognosis are of great significance for the understanding and treatment of malignant tumors. The biological effects of
ubiquitin specific protease 14 (USP14) involve multiple aspects such as cell cycle, apoptosis, and signal transduction. It
affects the stability and metabolism of many proteins in cells by regulating the ubiquitin protein degradation pathway.
USP14 has been proven to be closely related to the occurrence and development of many malignant tumors, and is a new
biological target for the development, treatment, and prognosis of malignant tumors. This article aims to introduce the
current research status, pathogenesis, and role of USP14 in common gynecological malignant tumors in tumor
chemotherapy resistance.

[ Keywords] Ubiquitin- specific protease14; Gynecology; Malignant tumors

e

specific protease14, USP14) J&iZ R 453 & Al K ik
(ubiquitin-specific proteases, USPs) [ Z —, /&
—MHENEHIEARKEBR, Bz RGN

FLAT, NSRRI RSt 1 98 Fh 22 AL
(DUB) , HE#EHIIER LREEIVIEA LRZRY
T MZFRE—AINEH, AT LA S £ Ab 2 A ik,

I e AR e TEE LA AR, 25
T AN V2 EEAY) AR . R YR 2 R AR
PEIRALIIANE, wT A 6 95, Horp, 4544, DhRet A
BOIRN, N AR T iR 2 2 R R
HEF 5 Cubiquitin-specific proteases, USPs) , i
o 50 frpk . ZERARRIEEEEE 14 (ubiquitin-

SRR B 1R S5 A3, P 5 26 BT AR (A TLAE
FEARERLE A M Rz AR, S5 ZMIE S5
B USP14 ()2 EV=AAF 90 K A e 301 A iR
fE 5 REZ AT, Hild Rz R-EA R ERE
&, FOMIYHIN NV 2 B RS E PE AR . USP14
F0 388 % 1 24 T 2 SR 3 W DA e 2 L A B L 5 5 2

FAEER: T (1998-) &, PUK, BERIRZHE IRRE LB DAL, DHFTE: EF.

HEIRAEE: HEH



FY, HE, FREE HEH

USP14 5 REEE SRt 7ut e

I ) S 5 51 O R MR T2, T A R 1 R A R
&\ SORE VL R4 R GL D Re i A5 R R FEAE M. H T
USP14 TEVF 2 MR 0T 78 sh i A R 2 A RN IR 12
Wi UG bR S —, HAEIEEIEITHE & . 140 Sha
S NBTH G2 A AT EAS IR T USP14 78 & Stk
YA R RIEKT = T4 4, HAEA b-AP1S (—
it USP14 4051 J5 , €8 SR 20 i fas 200 i 32 230 1 .
Huang %5 NOVH G 2040 7715 % PCR J7i% kB USP14
T JFF 9o 4HL 240 i Hp 1) 30 R 2 3 v T 55 A A 4
IEH AL ZR, JF R USP14 3@ it 3% fin e 4 i 34
B 57 20 L R S L TSR g R o X
e 2t SR USP14 1 BE B hy Tl 75 FH R 7036 6 0 2 i e
FRIEA T HE 5. Wu 25 AR B USP14 78 3/ i fii i
Ik B, R R AE IR A B, 0k Rk BT )
USP14 3RiA &5 filides H8 2 0 S AR A7 28 00 0.

1 USP14 50p& sz

Y SR 2 ™ U I L i R R 2 —, R
o RAE LR RGUBHERR R 2SS 3 47, TMRIER
B, A& FIMELE I G LAY RIT R S E
RIVRE S . 9T USP14 FIER H (1) 3¢ R (KA 7818 AR X
B, HOA SIS MG R T SN, USP14 K5
W FRIB W] e O S R AR AR G

Wang 55 NBIRH L 45 B, USP14 n] REFEEN 5

JE (EOC) Hh B it 2t i 8 2 A AN | 0 R T O A

IS FH Western blot Fl S AL T %, MATTRIN, 7E
PSR b 7 S iR 4 4 USP14 (1 3R IE KB 2 7
w1, JEH USP14 MRIEYE Ki-67 (—Fh4 o3 5 ds &
Y RIEMSE. AL, BHREEIR, USP14 HERiEs
G 598 1 IR 40 0 Wi PR A3 B AIbK B2 A B8 AH G, IF H S
S I AR RIS A RAE G E— P IHE FiR M,
Bt shRNA Fifl USP14 [f13 1K 1] LLSESE 5P S5 41 i
X% SR T . IXEIRE USP14 T REVE N ER
SRR YT RS A, JE I B I T R AT A B4 ) iR
AR T4 M R T B RCR

Yang 5 AP0 LS R, 7000844,
ZR-EAMR RGNS, JF HZ K- HAMER
G5y USP2. USP14 F1 UBE4A MR ETH . 18
14 F RFDD-PCR #AR , #F5 \ 5 &KL USP2. USP14
1 UBE4A 7E5P 8 A R it KA . @it & RT-
PCR M AL E Tk, RN G — DRk T
USP2. USP14 Fil UBE4A & A L iABL R A7 AET 50 5
TSN . X R IR - O R GTE O
AL b g K%, H USP2. USP14 FiI

UBE4A [ 3 AT 58 5 i it e AL 6 2 F-E
Bk R — P E E W E A T R ARL, ERei s
4 PN (AR AT RS, IR B SR I A0 T
ZAMBATES . ik, ZR-EARERRNIED)
$ 5 AT B 5 SO0 S0 4 i b R R R R AR S
W, DR R R AR R

Jing Ji % NUOPHF 50 &K L, USP14 jiid 5 BACHI
IAH LA AR 2592 24k, 5 I 20 3% A U 52 gk B 5
JEAMEIRZE . HARokEE, USP14 AIREHTT BACHI 1
Fet e AR, DT 5 00e) JF Xof R A i (1 TR, 3
i) G S5 4T AR 28 66 70 - A, Luo 25 AU 72 K
L, USP14 B4HiI1E A RESE 3 Cx32 (—FRhEH )
0 PR A, T O 1 B0 SR8 200 P I i 2452 o DI 2
— Pl FH O B AT 25, i 25 2 PR R AT R
W E B RN 2 —. Kk, USP14 A fefE F 8w 1k
WHLH P EEEENER. ©285 7 ma &R
T G HL g A AR 28 A a3k DA R IR I 24 1 PR R 9 o 1K
Segk R W], USP14 AT g CATATT IF S0 K 7 70 5E 55
A58 USP14 1531 HLHED TR T 50 S 1
RIBAGAIT B EEE L. HAh, USP14 BAREMEN
s W B8 VA T LR i 24 K R (AR A ol i A
USP14 [IZRIE/KPFRIDIRRIRAS, AT LADEAl BF S0 40 i
O NGB (R 243 1 AR TN YE 97 %50k » PRI, 9T USP14
TE G B9 AR AL T 38 5 1897 AR AL U E A
BAEEZ L.

2 USP14 5FEHERE

TE N EEE (endometrial carcinoma) S A
B LR 2 —, 2010—2015 FHIET R4
FY) BT 2% 2. fEPE, FE AR E LR R S
TR R HER S =, EREEFPHEA S —. Vogel
GNBIREFR I, ERAE KT B N RIRE S W
B, USPI4 M ERE, HIRAANREE T 31 & 75
PN s BB B REAC R USP14 Fl Ki67 Z IR, HAk
Kk, WA GE TRALEE USP14 55 (KSR
g CREiE) YetX s Ki67 Gt dm iz . ot
FREEREIR, 5 USP14 Yett i FE 5 55 1 X SkAf T,
USP14 Y 8,5 5 35 50 1) X 3 P (1 Ki67 Y e 4l i %
WY WML E. XRW, USP14 FiE/KFHIE AT fig
5 iy 200 P P 28 T RN B A G e P B 1 S e
FRTE R iR 28 FAE K h il 5 HEME . Ki67 &—14
Y M 3G FE AR IC A, FEFRIA KT AT FH SR DAk 4 i 3% 55 1
WM. XTI EE K, USPI4 Kt ERE RS
iR 240 F P S R FR B UIAE G, 3 BS54 P g 142



FY, HE, FREE HEH

USP14 5 REEE SRt 7ut e

ZME K. LR R T USP14 7575 P B 1)
TEAEVER . B AT AR S5 U 1 TR 20 M 1 1 i A2 28 1
HE— DR IR 1 R SR RN o X e I B AR T
DAL R RO LA BRI TR 2R R, A BT SR
BT R U R T A SR T SR . BRI AL AT
DARE A7 iR 2R USP14 7515 P30 o 1Y) Th e LB 7E
HIGIR . . Zhang U450 KL, USP14 fEFH N
e Hh R 3 2 3t 400 MRS A RO i A= 4735 J1 /R
X ERE USP14 ] BELET B PN R I R e AL A% i 1
W BRI .. ZP eI, A USP14 #iit)
TR DABRAR T 5 P e 40 6 ) 2B A9 70 o X I 7R 1)
il USP14 1] g2 — P fE VAT SRlg, v LD 85
P B g 1) S P AR B AN RS RS . W 9T it — 20 T T
BP9 e 1) FRE ML LA K AT RE IR T SNG4t T B I
MJa R BE— BRI AT BE A By TH7R USP14 7EF 5
B TR RO, R 8 NS B2 I RIR o7
FRALHT AR o

3 USP14 5FEHf

T 5 S R R W= R R 2 —, R
IR HAETE RGOS 2 A0, A1F o A
4 fi7. MRAEHATAHAS (WHO) HI%dE, 2020 44
BRAR G B R T ESEL) 60.4 T3, 5ok S e
6.5%, KIZEN 15.6/10 Jis FLT A% 34.2 Jit, FET:
RIELMIEEE 4 0. RIBHRILHTER, B3 Z&&E
FERF MDM2 CRRBUMAAR 2) SR N B 20 38 G
JTRE RS, JFHZ REAMK RS (UPS) 25T
MDM2 &AL FENS, USP14 & 5£iZ &1kl 7L
T T I 2R A B A B R B AR R R A FHUSL,
Liu SV TR L, TUL 2 — g SerE 25387, fe
fE 4N USP14 FI3E . TUL AR a] BLIE 25 R
MDM?2 ik, Jf HEHNWT 1= 548 GO / G1 ]
B S WARHEAR . IXREH TUL A LURZg A K, I
FH R EIEAREET . tAh, Ul FEERT UPS
A MRG0, 0T R A0 3 5, SRR T s S
AT, IXEIRE UL ATRE A IERRIT S
HURIIR A . Bz, PR RERY, GFEtEzZR
1L USP14 #1177 TUT AT fe 21677 5 300 W TE 25
AT DL T 00 ) MIDM2 1) 3R 028 0 4 41 it ) 1 >R 5 e
HUE A A KR T, R SR R TT SR TR
JilAl.

4 RESRE

ARG R 06} Lo 1tk B O T SR T B K R
M fEH . USP14 AE iz F 4 = M g K R

_7-

(ubiquitin-specific proteases, USPs) HI% iz —, &
ST 2 ME 5@, MR R R R JORE DA K
ZRFIREIEIFE T RIEEH . F 2 LA UE 1
USP14 {EBVEME hmIL, HEgmagInR F1yr e
VIR, SERRRE R R AR K R E BV R R
H & USP14 7EGME I E IR R e g e, A&
YA LTS R IIR R USP14 (IE HIBLA . 1UT,
b-AP15 S5 UE W] A] LURR M40 USP14, A 84 578
GREEE IR R VR T LG Rt RT DA T N S, BT
IR K . USP14 A5 8 H 5 BONAR FT I e A e i 19
TRIT T R B AR R

S5 3R

[1] Kim, H.T. and A.L. Goldberg, UBL domain of Usp14 and
other proteins stimulates proteasome activities and protein
degradation in cells[J]. Proceedings of the National
Academy of Sciences of the United States of America,

2018,115(50):E11642 -E11650.

[2] LiaoY, Xia X, Liu N, Cai J, Guo Z, Li Y, Jiang L, Dou QP,
Tang D, Huang H, Liu J. Growth arrest and apoptosis
induction in androgen receptor-positive human breast
cancer cells by inhibition of USP14-mediated androgen
receptor deubiquitination[J]. Oncogene, 2018 ,37(14):1896
-1910.

[3] LiaoY, LiuN, Hua X, Cai J, Xia X, Wang X, Huang H, Liu
J. Proteasome-associated deubiquitinase ubiquitin-specific
protease 14 regulates prostate cancer proliferation by
deubiquitinating and stabilizing androgen receptor[J]. Cell

Death Dis, 2017 ,8(2):¢2585.

[4] FLTEAEKRIRZL. USP14 B HAMb R MR kK 4L S
RIBET. HEAEMN S5 5 F A4 ,2021,37(10):
1297 -1304.

[S] ShaB, Chen X, WuH, Li M, ShiJ, Wang L, Liu X, Chen P,
Hu T, Li P. Deubiquitylatinase inhibitor b-AP15 induces c-

Myc-Noxa-mediated apoptosis in esophageal squamous

cell carcinomalJ]. Apoptosis, 2019 ,24(9-10):826-836.

Huang G, Li L, Zhou W. USP14 activation promotes tumor
progression in hepatocellular carcinoma[J]. Oncol Rep,

2015,34(6):2917-2924.

[71 Wu N, Liu C, Bai C, Han YP, Cho WC, Li Q. Over-

expression of deubiquitinating enzyme USP14 in lung



&

#

’

4, FRE, HEH

USP14 5 REEE SRt 7ut e

[10]

[11]

[12]

[13]

adenocarcinoma promotes the
accumulation of B-catenin[J]. Int J Mol Sci, 2013 ,14(6):
10749-10760.

proliferation through

Wang Y, Wang J, Zhong J, et al. Ubiquitin-specific protease
14 (USP14) regulates cellular proliferation and apoptosis in
epithelial ovarian cancer[J]. Med Oncol, 2015 ,32(1):379.

Yang Y, Hou JQ, Qu LY, et al. [Differential expression of
USP2, USP14 and UBE4A between ovarian serous
cystadenocarcinoma and adjacent normal tissues][J]. Xi

Bao Yu Fen Zi Mian Yi Xue Za Zhi, 2007 ,23(6):504-506.

JiJ,Lv ], Lv M, et al. USP14 regulates heme metabolism

and ovarian cancer invasion through BACHI
deubiquitination and stabilization[J]. Biochem Biophys

Res Commun, 2023 ,667:186-193.

Luo H, Wang X, Ge H, et al. Inhibition of ubiquitin-specific
protease 14 promotes connexin 32 internalization and
counteracts cisplatin cytotoxicity in human ovarian cancer

cells[J]. Oncol Rep, 2019 ,42(3):1237-1247.

Siegel, R.L., K.D. Miller, and A. Jemal, Cancer statistics,
2019. CA: a cancer journal for clinicians, 2019. 69(1): p. 7-
34.

Vogel R, Pulver T, Heilmann W, et al. USP14 is a predictor
of recurrence in endometrial cancer and a molecular target
for endometrial cancer treatment[J]. Oncotarget, 2016 ,

7(21): 30962-30976.

P

TR, E LS USP14 4K M 2 1k BRI 22
K EAE T8 N b D RE VIR [T]. AR5 R 2 8k

2021,27(4):385-388,392.

[14]

[15] Gupta A, Shah K, Oza MJ, et al. Reactivation of p53 gene
by MDM2

treatment[J]. Biomed Pharmacother, 2019 ,109:484-492.

inhibitors: A novel therapy for cancer

[16] Lee G, Oh TI, Um KB, et al. Small-molecule inhibitors of
USP7 induce apoptosis through oxidative and endoplasmic
reticulum stress in cancer cells[J]. Biochem Biophys Res

Commun, 2016 ,470(1):181-186.

[17] Zhang W, Sartori MA, Makhnevych T, et al. Generation and
Validation of Intracellular Ubiquitin Variant Inhibitors for

USP7 and USP10[J]. ] Mol Biol,2017 ,429(22):3546-3560.

[18] Lee BH, Lee MJ, Park S, et al. Enhancement of proteasome
activity by a small-molecule inhibitor of USP14[J]. Nature,

2010 ,467(7312):179-184.

Xu L, Wang J, Yuan X, et al. IU1 suppresses proliferation
of cervical cancer cells through MDM2 degradation[J]. Int
J Biol Sci, 2020,16(15):2951-2963.

FRALE B ©2023 £ 5 TFIERBUH TR 58 70 (OAJRC) T
H. AXEHEBARILEZE A ERER

https://creativecommons.org/licenses/by/4.0/

(@@ JoPEN ACCESS



https://creativecommons.org/licenses/by/4.0/

	1 USP14与卵巢癌
	2 USP14与子宫内膜癌
	3 USP14与子宫颈癌
	4 总结与展望

