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Research progress on the relationship between

neuromedin U and cancer

ZHANG Lijun', YU Jingjing', WANG Ying', HU Xiaoqgiang', HE Chuncao',
XU Xianrong', YANG Jun'**
(‘Department of Nutrition and Toxicology of Public Health, Hangzhou Normal University, Hangzhou 311121, China;
*Center for Uterine Cancer Diagnosis and Therapy Research, the Affiliated Women's Hospital, Zhejiang University,
Hangzhou 310006, China)

Abstract: Tumor is one of the most severe diseases affecting human health worldwide. During tumor
development, the altered expression of neruomedin U (NMU) may influence the migration, invasion, and
glucose metabolism of cancer cells, as well as the epithelial mesenchymal transition (EMT), maintaining the
phenotype of cancer stem cells (CSC) and other molecular mechanisms, which could affect the body's immune
response, drug sensitivity, and therapeutic outcome. Here, we have summarized the latest progress of NMU and
tumor, focusing on the possible mechanism on tumor development and the potential for NMU as a biomarker for
tumor and therapeutic target, in an effort to provide useful information for its future clinical application.

Key Words: neuromedin U; cancer; epithelial-mesenchymal transition; cancer biomarker; poor prognosis
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Z ATk U(neuromedin U, NMU)", M1, NMS
SETE R BRI —Fi36-HERKK, B
NMU H A AL 25 # fn sz 4o fn 120, BN 284X
FAENMU, Rk, NMUBCAHREAE & At f 4k
KM . NMUT 19854E B IR B BE Pk
W, ZJEVr 2 R NAEAR MR,
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75 8 Wi Ot A2 /N i+ =38 i F0 2 i il 4 1
R REREY, HUORPIXE 2550,
A, NMUIRT ZAA1E T HE & PR w
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R SR A S R NMUKR AR, R
NMUT] 8 LA H 2 8055 o b e ORFE(E R, T
et mpus mEEs W RIEIEH .
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NMUR2 1 C-ify X S5 AEAS [P0 o o B2 R s, 23
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524K 1(neurotensin receptor 1, NTSRI1){EAE/NH
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TR 7 = A S 5 TNMUM 5 5 e 51,
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TR P e S AN g A DL R
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WK 1T RE 1L 2 75 G BT A B 3244 K R R BB 1
NMUX A%

NMUGE it 5 HNMUR 1) 45 61875 2 F AR 3 Th
BE, MR EAT R, ReERES. K. JLAK

PRI LR R P ) 5 B
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K. NMURERG BT TIM A K 5HIE. Bk
(] J5i ¥ 1k, (epithelial-mesenchymal transition,
EMT). &8 5122855 5 e i ) A g e
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[ () SR R A S M A AT TR
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ARE S AL LR F K. 54, Tokumaru
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41 Hf A R A0 TE AR () S I, 3R B 4 A G R 2k
FINMUZK P 38 I ar DA ST AR i e As ™7, ax gt
B, SR T NMUAS 2 5200 280K T R,
H 2 SRR R AR O . 2R SR R IL,
H CSCHRIC(CD44"/CD24 ) i) 4 i %5 & th 2 2 1t
hn. 4 4RI, NMUR BRI T 40 fliCSC
REAE 9 78 CSCHL & >R 3 5 i 41 Hu ST HER 2 42 ] 24
VI 257

M IANMUTE 8 & AR e A (4 AL I AS
M, NMURT RLE i 22 7 =0 il 508 2 4 A
(R AR e o BB TE [R]—Fh 8 NMU B 7] B4y
BHEMAE, TEAE P M AL NMURIHEF AL
I SR AFAEZAEE . Rk, R A NMUAE F L)
(R 5 T Ik 75 22 88 2 B BIF 7 SR EAT 38 0F 5 %
S X WSRO SENMUZTE G PR R b i 2 Fpar
REPE S AN E 1, BT XA TR Pl 2 2 AN [R) N 45



SKENAH, &6 #h T IRU S R AR S MR ROWE 7T it - 541 -

AREAFAE A PEAL L 22 AL I RLX T AR T
fE it -

3 NMUZEla R A HIR A

3.1 NMU{E A g2 i & B HEHR

LA FAIF 52 R0, NMUZTE 22 b8 o 52 30
Tk, R MERNPIRS WG4 YR EWE AT
RetE, g B R Rt WA AT
TNMUS H e 3R WA B E, WYAP1FI
NMUWS A FE D5 7E % F% 1 Ji B b 1 Rk 22 IE M
K, PRk, R AR T AR e RS IR I T A )
2R AN A Wb B

{H5E Z (8 720 B 7 NMU I8 59 R
R TG AR R 2 B S R, WCANMURNE N
PRI TS TR . B, YAPIFINMUR) & RiEK
5 R R AN R RSP 3 2 A7 S R AR AR A7 R
U — T %3 489451 TR E 95 151 1 40 BT Bk
NMUE EFHA RS, JLHZIBLEHER2E E
I iR B U DG IR R (K T R
NMUMZRIE K5 BRI E 6%, nfER
TRTT FOR AR (1 T A 6T $E AR AN A A br 2T,
NMUTE B P RS A0 it e 20 2R b B3 5 A8 R T
Ja R B B AR O, W RME N M 0 TS £
FRUBIOIEAT bk BT K-MAETE TR B, TEAT
Jegs KB 3 T e oRg ) L 2H 2L NMIU 1 3R 08 4 EENMUUTEG
FIRMM BEFH TG ZE
3.2 NMU{EA BpERYIETTEE =

W BRI, A8 R TR i R IR A A A RS
)R, NMUZE 2 Mo h s R s B 5 FilfE A
K, Bilinskzvm . BRI BRE. EEWE
%, B, V2T RENAINMU R IE K7 2R
SRS —

NMUAE 9 8 ¥6 T7 FO 8 A T B FH T A e e
IR 24 1 o R VR 2 M IR B WIS AT 254
U, HBEERIT R RAEES WA, 18
X RN R ) B T, RS A M B
T B =AM R B E U () o H . K ILNMUAE R
KB BT 25 INSCLCHI M =y Rk s i — 01k
P15 /225 IR B AR R AR 00 R B 0 A tBAIE B T NMU
FETR 25 AR Y. RaniZE ™R BINMU S 7L IR
i 25 VEAFE 35 % V) 0B . A AT 1/E — 4L XN HER 41

FZYEEE e . MZekpyt. BB BAPES
JE ) BB it 24 F) 7L R HER BH 4 41 il 2 (SKBR3 .
HCC1954. MDA-MB-351. T47D)H &3, 2541
MR INMU mRNA [ 2 35 A1 43 3 15 T U 41 A
Fo BURYN R P R IANMU AT A 41 e AR i 2
P, 17 7 i 24 48 i Hp B NM U S 4 B X 24 4
I, PEIANMU R IE K AT AR e 25 P U
A FIL I, G T ) A4 L R B A AR K BT
B1(transforming growth factor B1, TGFB1)FIkEL4H
JiL 3% Ak 40 0 50 RE R MR 40 IR AE TS R - 1 AR
(programmed cell death-ligand 1, PD-L1)H& & 7E
Fet i I R AIANMU P 7 i 41 A S FERE T 1 4 i 411
FEI PG N NMU S 3R (1 40 i i o ) il 2
B BT T 10 D0 A0 I 20 i 5 o ) HR U e
FKUPINMU AT G50 G2 16 3% . 534k, HER2IM 24541 /i
TR TSI 4 & 3 9 T LA ASE 245 W) SRR A B I TGF L
AKPFEmE . B, NMUR S FRIE 5 HER2 FH M 7L
T (AR 28 PR N . HER2#E [A)77 V2 HAO TR 24 14 LA % &6
EORARE I R EA K. UL R RS RN,
NMU A AT R PR 16 97 1) Sk 7y 1 B bR
NMUE PRI 26 77 A7 AR5, BENMUTE YR TT
B, BRIENMUR RIS BERNMUTTER V] e A2 PR
Tz .

BEAL, NMU 152 4475 b8 = 1 FH 4% 52 ¢
. AN, NMUR2SH LUE AIEITNMU
1559 SO0 SL9 eV 7 $ERR"Y, NMURTH]
DA A ARG VA T RS W T e B0 AR

NMUTEA [F] S BYaiE H  RIARAS . 1EFAL
1 LA R PR B i A A 45 R TR

4 NEERE

SRR 2 (I TPt 7R, NMU S 2 Mo e iR
AR BEDIFSE, AAT HAE R 5 4F AL
KA RIEME S A 7 — 2 RN, BfFAE
e Lf

W, HETmEE AT £ 0 PLGEO U FE 58X
TCGAKHE B, 8T B2 48 70 b 48 e 3715
NMU, i&8= ANMUR B )3 R/ A T
KIAE e PREEA I B6AE . Foik, FEASH g 25 7Y
FNMU R R E @A A RRIE, 27 F



- 542 - CHEmTRIALEEY  20224E4245:3 1) ZEIR
NMUZE A [E] BhiE 9 3RIE K AT sEE R #LI
T e A FRiILRE ML A R8N E=DEN
FLIRTE 1 TR RIBAPT I TR T MM EDINRED) . ARTUSAEY  [14,43,44]
FHIHIANF-6500; TR TARCSCHE
FEHHFECSCHLE; M4 A 5E L K
IR K
it e 1 HREEE, T, RERE TRTEFR. JRITHE A [12,16,17]
S STR hTR 4 e g Lkt PR R JREREERS A AR TR [22,23]
A IR AT B e ! i 34 KA [24]
e 1 % KT K [50]
EIN ] 1 APE R UG bR ED 51674 [18,27]
& H 1 EHEERS IR 22 WBIT O THERS RS WA bn B [33,42]
JHR IR S e 1 WRRIRENE . bR REEMT) BRI RREY  [14)
[ b R A A A R AR B TR G
Ly
Sk BEYE A IR 1 c-MybHISEIEIN, FIBEETEL G B R [41]
B R T
T P R 1 WET R . R, A RKMBH AL R [34]
Y HL g 1 058 200 M 44 TEIE IR YT FEAR [13]
(g 1 NMUSNMUR L FEE RIS A R K [20]
HufIERS
PN b 1 R K SR LD [40]
55 e gess R SZIEFRSANHIF TRhoGDI2iE % TEAE IR YT T THHE A5 [17]
B IAR 1 PS4 TEIT RIS W T AR R RR [19]
FRE 17 FENMUZA BiEsE #ak,  “ |7 FENMUZA Mgtk

Jo S [RIAT 72 1 B 25 SR A A AN, AR 75 22
Z HO G PR 7 30 E A R S5k . R, X
NMUZE R i DhREIE T A, BEAR A IR
WG COH & TNMUK 4850 . EMT., 8%
(s, (H[RFEAFLEA FBE SR S REAN A HL & H
T EMILE, I 75 B3 e 40 AR B 0F 785k
] L T REAAR B (9 2 AL . B s, XEPNMU/E
SR IR 12 W/ TR 1R A A0 A 76 00 T IR I I I AT
R R R, FIG ARSI G Fr2 4T

JUG gk, NMUTE iR o i) 5 220 EL 2 bl i
ZWTEINTT, K RBEE B TN, HAES M
i 96 0, 5 e R R e R (AR F . R IINMIU & J
PRI R, DL RONMUSZI [ 5% 146 48 2 1l 3 i
WIR, XA BT AN 2 i ENMUTE & i
T AR, SRR B T 2 W R T
AL -

& E XM
[1] Martinez VG, ODriscoll L. Neuromedin U: a multi-

(2]

(3]

(4]

(5]

[6]

[7]

(8]

functional neuropeptide with pleiotropic roles. Clin Chem,
2015, 61(3): 471-482

Mori K, Miyazato M, Ida T, et al. Identification of
neuromedin S and its possible role in the mammalian
circadian oscillator system. EMBO J, 2005, 24(2): 325-335
Mitchell JD, Maguire JJ, Davenport AP. Emerging
pharmacology and physiology of neuromedin U and the
structurally related peptide neuromedin S. Br J
Pharmacol, 2009, 158(1): 87-103

Augood SJ, Keast JR, Emson PC. Distribution and
characterisation of neuromedin U-like immunoreactivity
in rat brain and intestine and in guinea pig intestine. Regul
Pept, 1988, 20(4): 281-292

Li Q, Han L, Ruan S, et al. The prognostic value of
neuromedin U in patients with hepatocellular carcinoma.
BMC Cancer, 2020, 20(1): 95

Budhiraja S, Chugh A. Neuromedin U: physiology,
pharmacology and therapeutic potential. Fundam Clin
Pharmacol, 2009, 23(2): 149-157

Domin J, Ghatei MA, Chohan P, et al. Neuromedin U—a
study of its distribution in the rat. Peptides, 1987, 8(5):
779-784

Szekeres PG, Muir Al, Spinage LD, et al. Neuromedin U


https://doi.org/10.1373/clinchem.2014.231753
https://doi.org/10.1038/sj.emboj.7600526
https://doi.org/10.1111/j.1476-5381.2009.00252.x
https://doi.org/10.1111/j.1476-5381.2009.00252.x
https://doi.org/10.1016/0167-0115(88)90063-8
https://doi.org/10.1016/0167-0115(88)90063-8
https://doi.org/10.1186/s12885-020-6532-1
https://doi.org/10.1111/j.1472-8206.2009.00667.x
https://doi.org/10.1111/j.1472-8206.2009.00667.x
https://doi.org/10.1016/0196-9781(87)90058-1

SKENAH, &6 #h T IRU S R AR S MR ROWE 7T it

£ 543 -

(9]

[10]

(1]

[12]

[14]

[15]

[17]

is a potent agonist at the orphan G protein-coupled
receptor FM3. J Biol Chem, 2000, 275(27): 20247-20250
Shan LX, Qiao X, Crona JH, et al. Identification of a
novel neuromedin U receptor subtype expressed in the
central nervous system. J Biol Chem, 2000, 275(50):
39482-39486

Raddatz R, Wilson AE, Artymyshyn R, et al. Identifica-
tion and characterization of two neuromedin U receptors
differentially expressed in peripheral tissues and the
central nervous system. J Biol Chem, 2000, 275(42):
32452-32459

Brighton PJ, Szekeres PG, Wise A, et al. Signaling and
ligand binding by recombinant neuromedin U re-
ceptors: evidence for dual coupling to Ga. 4, and Ga;
and an irreversible ligand-receptor interaction. Mol
Pharmacol, 2004, 66(6): 1544-1556

Takahashi K, Furukawa C, Takano A, et al. The
neuromedin U-growth hormone secretagogue receptor
Ib/neurotensin receptor 1 oncogenic signaling pathway as
a therapeutic target for lung cancer. Cancer Res, 2006, 66
(19): 9408-9419

Lin TY, Huang WL, Lee WY, et al. Identifying a
Neuromedin U receptor 2 splice variant and determining
its roles in the regulation of signaling and tumorigenesis in
vitro. PLoS One, 2015, 10(8): e0136836

Yoo W, Lee J, Jun E, et al. The YAPI-NMU axis is
associated with pancreatic cancer progression and poor
outcome: identification of a novel diagnostic biomarker
and therapeutic target. Cancers (Basel), 2019, 11(10): 1477
Sun 'Y, Wang L, Jiang M, et al. Secreted phosphoprotein 1
upstream invasive network construction and analysis of
lung adenocarcinoma compared with human normal
adjacent tissues by integrative biocomputation. Cell
Biochem Biophys, 2010, 56(2-3): 59-71

Kaushik AC, Mehmood A, Wei DQ, et al. Systems
biology integration and screening of reliable prognostic
markers to create synergies in the control of lung cancer
patients. Front Mol Biosci, 2020, 7: 47

Wu Y, McRoberts K, Berr SS, et al. Neuromedin U is
regulated by the metastasis suppressor RhoGDI2 and is a
novel promoter of tumor formation, lung metastasis and
cancer cachexia. Oncogene, 2007, 26(5): 765-773
Zhang S, Wang Q, Han Q, et al. Identification and analysis
of genes associated with papillary thyroid carcinoma by
bioinformatics methods. Biosci Rep, 2019, 39(4): 1
Chen XG, Ma L, Xu JX. Abnormal DNA methylation may
contribute to the progression of osteosarcoma. Mol Med
Rep, 2017, 17: 193

Harten SK, Esteban MA, Shukla D, et al. Inactivation of
the von Hippel-Lindau tumour suppressor gene induces

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

(29]

(30]

(32]

(33]

Neuromedin U expression in renal cancer cells. Mol
Cancer, 2011, 10(1): 89

Alevizos I, Mahadevappa M, Zhang X, et al. Oral cancer
in vivo gene expression profiling assisted by laser capture
microdissection and microarray analysis. Oncogene,
2001, 20(43): 6196-6204

Tokumaru Y, Yamashita K, Osada M, et al. Inverse
correlation between cyclin A1 hypermethylation and p53
mutation in head and neck cancer identified by reversal of
epigenetic silencing. Cancer Res, 2004, 64(17): 5982-
5987

Dasgupta S, Tripathi PK, Qin H, et al. Identification of
molecular targets for immunotherapy of patients with head
and neck squamous cell carcinoma. Oral Oncol, 2006, 42
(3): 306-316

Yamashita K, Upadhyay S, Osada M, et al. Pharmacologic
unmasking of epigenetically silenced tumor suppressor
genes in esophageal squamous cell carcinoma. Cancer
Cell, 2002, 2(6): 485-495

Fatima A, Tariq F, Malik MFA, et al. Copy number
profiling of mammaprint genes reveals association with
the prognosis of breast cancer patients. J Breast Cancer,
2017, 20(3): 246-253

Garczyk S, Klotz N, Szczepanski S, et al. Oncogenic
features of neuromedin U in breast cancer are associated
with NMUR?2 expression involving crosstalk with mem-
bers of the WNT signaling pathway. Oncotarget, 2017, 8
(22): 36246-36265

Shen Y, Dong S, Liu J, et al. Identification of potential
biomarkers for thyroid cancer using bioinformatics
strategy: a study based on GEO datasets. Biomed Res
Int, 2020, 2020: 1-21

Liu L, He C, Zhou Q, et al. Identification of key genes and
pathways of thyroid cancer by integrated bioinformatics
analysis. J Cell Physiol, 2019, 234(12): 23647-23657
Tang J, Kong D, Cui Q, et al. Bioinformatic analysis and
identification of potential prognostic microRNAs and
mRNAs in thyroid cancer. PeerJ, 2018, 6: e4674

Kasper JM, McCue DL, Milton AJ, et al. Gamma-
aminobutyric acidergic projections from the dorsal raphe
to the nucleus accumbens are regulated by neuromedin U.
Biol Psychiatry, 2016, 80(11): 878-887

Ketterer K, Kong B, Frank D, et al. Neuromedin U is
overexpressed in pancreatic cancer and increases inva-
siveness via the hepatocyte growth factor c-Met pathway.
Cancer Lett, 2009, 277(1): 72-81

Qi W, Sun L, Liu N, et al. Tetraspanin family identified as
the central genes detected in gastric cancer using
bioinformatics analysis. Mol Med Rep, 2018, 18: 3599
Liang B, Li C, Zhao J. Identification of key pathways and


https://doi.org/10.1074/jbc.C000244200
https://doi.org/10.1074/jbc.C000522200
https://doi.org/10.1074/jbc.M004613200
https://doi.org/10.1124/mol.104.002337
https://doi.org/10.1124/mol.104.002337
https://doi.org/10.1158/0008-5472.CAN-06-1349
https://doi.org/10.1371/journal.pone.0136836
https://doi.org/10.3390/cancers11101477
https://doi.org/10.1007/s12013-009-9071-6
https://doi.org/10.1007/s12013-009-9071-6
https://doi.org/10.3389/fmolb.2020.00047
https://doi.org/10.1038/sj.onc.1209835
https://doi.org/10.1042/BSR20190083
https://doi.org/10.3892/mmr.2017.7869
https://doi.org/10.3892/mmr.2017.7869
https://doi.org/10.1186/1476-4598-10-89
https://doi.org/10.1186/1476-4598-10-89
https://doi.org/10.1038/sj.onc.1204685
https://doi.org/10.1158/0008-5472.CAN-04-0993
https://doi.org/10.1016/j.oraloncology.2005.08.007
https://doi.org/10.1016/S1535-6108(02)00215-5
https://doi.org/10.1016/S1535-6108(02)00215-5
https://doi.org/10.4048/jbc.2017.20.3.246
https://doi.org/10.18632/oncotarget.16121
https://doi.org/10.1155/2020/9710421
https://doi.org/10.1155/2020/9710421
https://doi.org/10.1002/jcp.28932
https://doi.org/10.7717/peerj.4674
https://doi.org/10.1016/j.biopsych.2016.02.031
https://doi.org/10.1016/j.canlet.2008.11.028
https://doi.org/10.3892/mmr.2018.9360

- 544 -

CHEmTRIALEEY  20224E4245:3 1)

[34]

[35]

[41]

[42]

genes in colorectal cancer using bioinformatics analysis.
Med Oncol, 2016, 33(10): 111

Lin TY, Wu FJ, Chang CL, et al. NMU signaling
promotes endometrial cancer cell progression by modulat-
ing adhesion signaling. Oncotarget, 2016, 7(9): 10228-
10242

Euer N, Kaul S, Deissler H, et al. Identification of
L1CAM, Jagged2 and neuromedin U as ovarian cancer-
associated antigens. Oncol Rep, 2005, 13: 375

Zheng L, Dou X, Ma X, et al. Identification of potential
key genes and pathways in enzalutamide-resistant prostate
cancer cell lines: a bioinformatics analysis with data from
the Gene Expression Omnibus (GEO) Database. Biomed
Res Int, 2020, 2020: 1-12

Harding MA, Theodorescu D. RhoGDI2: a new metastasis
suppressor gene: discovery and clinical translation. Urol
Oncol, 2007, 25(5): 401-406

Melaiu O, Melissari E, Mutti L, et al. Expression status of
candidate genes in mesothelioma tissues and cell lines.
Mutat Res, 2015, 771: 6-12

Huang R, Liao X, Li Q. Identification of key pathways
and genes in TP53 mutation acute myeloid leukemia:
evidence from bioinformatics analysis. Onco Targets
Ther, 2018, Volume 11: 163-173

Lebedev TD, Vagapova ER, Popenko VI, et al. Two
receptors, two isoforms, two cancers: comprehensive
analysis of KIT and TrkA expression in neuroblastoma
and acute myeloid leukemia. Front Oncol, 2019, 9: 1046
Shetzline SE, Rallapalli R, Dowd KJ, et al. Neuromedin
U: a Myb-regulated autocrine growth factor for human
myeloid leukemias. Blood, 2004, 104(6): 1833-1840
Wang X, Chen X, Zhou H, et al. The long noncoding
RNA, LINCO1555, promotes invasion and metastasis of

[43]

[44]

[45]

[46]

[47]

(48]

[49]

[50]

colorectal cancer by activating the neuropeptide, neuro-
medin U. Med Sci Monit, 2019, 25: 4014-4024

Rani S, Corcoran C, Shiels L, et al. Neuromedin U: a
candidate biomarker and therapeutic target to predict and
overcome resistance to HER-tyrosine kinase inhibitors.
Cancer Res, 2014, 74(14): 3821-3833

Martinez VG, Crown J, Porter RK, et al. Neuromedin U
alters bioenergetics and expands the cancer stem cell
phenotype in HER2-positive breast cancer. Int J Cancer,
2017, 140(12): 2771-2784

Yang X, Wang CC, Lee WYW, et al. Long non-coding
RNA HAND2-AS1 inhibits invasion and metastasis in
endometrioid endometrial carcinoma through inactivating
neuromedin U. Cancer Lett, 2018, 413: 23-34
Przygodzka P, Papiewska-Pajak I, Bogusz H, et al.
Neuromedin U is upregulated by snail at early stages of
EMT in HT29 colon cancer cells. Biochim Biophys Acta,
2016, 1860(11): 2445-2453

Menendez JA, Joven J, Cufi S, et al. The Warburg effect
version 2.0: metabolic reprogramming of cancer stem
cells. Cell Cycle, 2013, 12(8): 1166-1179

Yu Y, Tian X. Analysis of genes associated with prognosis
of lung adenocarcinoma based on GEO and TCGA
databases. Medicine (Baltimore), 2020, 99(19): 20183
De Prins A, Allaoui W, Medrano M, et al. Effects of
neuromedin U-8 on stress responsiveness and hypothala-
mus-pituitary-adrenal axis activity in male C57BL/6J
mice. Horm Behav, 2020, 121: 104666

Wang YP, Chen C, Li LX, et al. Neuromedin U expression
related to the occurrence of laryngeal carcinoma and the
regional lymph node metastasis. Lin Chung Er Bi Yan
Hou Tou Jing Wai Ke Za Zhi, 2016, 30(10): 811-814


https://doi.org/10.1007/s12032-016-0829-6
https://doi.org/10.18632/oncotarget.7169
https://doi.org/10.3892/or.13.3.375
https://doi.org/10.1155/2020/8341097
https://doi.org/10.1155/2020/8341097
https://doi.org/10.1016/j.urolonc.2007.05.006
https://doi.org/10.1016/j.urolonc.2007.05.006
https://doi.org/10.1016/j.mrfmmm.2014.11.002
https://doi.org/10.2147/OTT.S156003
https://doi.org/10.2147/OTT.S156003
https://doi.org/10.3389/fonc.2019.01046
https://doi.org/10.1182/blood-2003-10-3577
https://doi.org/10.12659/MSM.916508
https://doi.org/10.1158/0008-5472.CAN-13-2053
https://doi.org/10.1002/ijc.30705
https://doi.org/10.1016/j.canlet.2017.10.028
https://doi.org/10.1016/j.bbagen.2016.07.012
https://doi.org/10.4161/cc.24479
https://doi.org/10.1097/MD.0000000000020183
https://doi.org/10.1016/j.yhbeh.2019.104666

	神经调节肽U与肿瘤相关性的研究进展
	1 NMU在肿瘤中的表达与分布
	2 NMU在肿瘤发生发展中的作用机制
	2.1 对细胞增殖的影响
	2.2 在EMT、细胞迁移和侵袭中的作用
	2.3 诱导异常代谢及增强肿瘤干细胞特征

	3 NMU在临床中的应用
	3.1 NMU作为肿瘤诊断及预后指标
	3.2 NMU作为肿瘤的治疗靶点

	4 小结与展望


