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[ Abstract] Nucleoporin 210( NUP210) is a transmembrane nucleoporin glycoprotein involving in constituting
the nuclear pore complex. NUP210 is traditionally considered to be involved only in the assembly of nuclear pore com-
plexes and the breakdown of the nuclear membranes. However, recent studies have found that NUP210 is associated
with some other biological functions, and its expression is up-regulated in a variety of malignant tumors, which is closely
related to the occurrence and development of malignant tumors. This paper reviews the research progress in the rela-
tionship between NUP210 and malignant tumors in recent years.

[ Key words| Nucleoporin 210( NUP210) ;

Nuclear pore complex(NPC); Nuclear pore complex protein;

Tumor

#% L4 E 210 ( nucleoporin 210, NUP210) & —
it BEAZ FLBE R 1, 5 HoAh 31 Fh &5 LEE LA Sh
BT AL 3 AL [A) A8 iU AL 2 & ) (nuclear pore
complex,NPC) , NPC j&2—FE R EH KR
“YL e Qﬂiﬂﬂﬁﬁéﬂiﬁﬁﬁﬂﬁﬁﬁi_ﬁ H1 T A5 1Y
L, BOIE AR BE AT AR . DI NPC 5
BALEE MU ST TR 7%, 16 2 5 40 i 14 5 240

ol FERERIE FVE A A .

PERDRE PR BTSRRI AT .
1 NUP210 Ky Z5+9FnThkE

TEFERF R A T 50 A5 5
S R E B . NUP210 (9595 30K )
NRER I 5 ZMUB LR A 5. BUX NUP210 76

NUP210 Jg:—7freg BE AR <7 1 8 5 4 B 5 A e



hEIEARRE 2023 45 47 16 % 4

42 MHNB TR, BT 3 S Yk 3p25. 1, 4l
— B A LB B 1, A X4 TN 210 kDa, BFR
NUP210, NUP210 F— > A0 b 35 Ak i 45 b 3, —
AN B — R 7K 5 R B — A % 1) 40 5 R
B BRI A B 5 NS AE A, T RE
TERIRAFE2Y Ca RIS SR .
FERFFEIN R NUP210 (T EE £ 5255 NPC ORI
(TG 2, (B Bl 25 T 4F Dk X NUP210 FTRARIFSE , % B
NUP210 7EFEDR ik 845 AR T 550k il
S QA R R EEAE R B R IR
AR A2 I 43 At A Hp A 4 SRR T, NUP210
PRV St NPC, NUP210 X B LA A 2650
AN B oA 28 5 T B T DL Y S B A 3 IR il
R F Rl R IRA S NUP210 54N
FERRA - 2C FIHCR IR R Z R AR, RS —
AR 22 1R R PR LA A K LT 4 F
I EAESER B U e B P AN 24 LY S A B 4
FI' . AN, NUP210 o] AR 40 s 546 %, NUP210
B 2 FEUNRAAE CD4™ T 40 8 & 080, RN
SR 3T A2 RS 5 1L s e = g i T
(G570 Fas FERHGIN, 51 & SME CDA™ T 24 X 24
TSR . A BESEEI  NUP210 41 sh It
JoR RN JBE 153 1 S o) — 05 4%, FA U A vk, 7T
PET AR A% T 12 MU 5 5, 20 Jof s 4
ME R AR

2 NUP210 5B ERBRIX &

2.1 H5AMAGMENER BIEERERER
AT AR 2 — . Fas 7EJRE NS B
B, A S T 2P, S BOG s A T
SR, RN S R R R R R —
Rajkumar 25" F1 B8 H A St 9¢ e e SR A
fit%% 2 v/ (real-time fluorescence quantitative polymerase
chain reaction, RT-qPCR ) X ‘& 58 . A [6) A4 B 114 B 531
SEARTAE B OE B SREAR I TRFST , 455 & 31 NUP210
FE B SR RN B S I B2 IR DA 9 1E S 3
FEAHNE SRR 1 R PR AE/ v 1 B PR s St it R
ik, ZRW] NUP210 AT REAE e A Ak B0 A 4 AR H o
Gu 25 VRIS B, B SR 4141 NUP210 mRNA % 2K
FUKES IS Fik, TR0 A/KF b, it HE 0 5
FEYYE SR ANMIA (HeLa Z0H8) , Bk NUP210 23k, 25
S8R HeLa 4 JE M, ANA T34 I, E—250
FERI, miR-22 W] H 5 NUP210 £ [ i 4 i X s 45
B A I H. Fas #355% miR-22-NUP210 {7
BB . AR T SR R R R, miR-22 Rk

- 413 -

T, NUP210 o F3k -4 Fas 355 09 40 i 4
T, SR 58 S, (R E AR R e o 5 R 4
NP TR YT R B — 25 AT A& A%, miR-22-NUP210
AT Fas AP T, A 0] BB B S8 1907 HE
Ho NUP210 05 7B INIRIEE A5G . X7~ 5 P IR
PNt N o S ) reaike = iR 0l e R @ N TSR
L5 A A2 A5 1B N IR 55 2AH ¢, NUP210
A A5 AR BT bk 2 rh ek, 45 45 HoAth
ARE SRR AR, T LU Tkt 1 8 P IR R A A
PRo 2 Kzl

2.2 HWRRGMERILR  HiF IR (prostate
cancer, PCa) ;& B VE IR RGEIH WIME Z —, TP
A T T R R ¥ 45 1 (androgen depriva-
tion, ADT) , fHIK IS [AIGYT 5, PCa Xf ADT A4k
Frak R AP TS I8 ( castration resistant pros-
tate cancer, CRPC)'" | Marzec 25" 254 3 H7 A~ [R)F
B ATE ] IR R B2 , K BIAE PCa th NUP210
I8 B, SR, 5 R EXT L, NUP210
£ PCa 35 i, 7 CRPC P IWHIE B8, HERGER
{RBT AR SF 44 7 (androgen receptor variant 7, AR-V7)
FTLATE TG I 00 B 07 T 1R 52 4K (androgen
receptor, AR ) HEAT % ST R BN A LA , IR AR-V7
S A e 98 4 A AR G, SRR AR-V7 & CRPC (13K 5]
KR, BRI R AP EAR 730 7RI AR-V7
J& N\ PCa 4iifffl % LNCaP95 Hr{ 5k R A 718 4k, & B
NUP210 &350 5 F 4, 2580 NUP210 2 AR-V7 Fiif
FUEEP . siRNA FfIk NUP210 AT S 41| PCa 4t (1)
ARATR, I5S PCa 40HE A T, 8 240 A4S0 0
75 NUP210 iR J5 , 40 i i IR 7E G, M. 4R
NUP210 A[fEFI AR-V7 215 PCa #E 2 CRPC™™ 4
JUAZ T i TR IR B 22 FE8R 1 ( mammalian target of rapa-
mycin mTOR ) 7T B1L7E 6 AR A 50 F 920 AL
Refy, et CRPC 41 R PC3 I DUL4S fy 3 5 Al
%, Dufour 4 i3 G HLTTTE S50 & B NUP210 5
mTOR MIH AR, WMi7E LNCaP 4iif i fik NUP210 ji;
55 1 mTOR JERIAZ/KPIFIHER THERERI RO mTOR
FE, NUP210 By iR FEAR T LNCaP 1 PC3 Zfi g
H mTOR AL 4% mTOR 7KF 4575 1T NUP210
AIREEL A 2 ) mTOR A%z % W/, 520 PCa 1) i
J& o e — TR I8 T R 3R B 4R i A7 LR WA
BEA s rh, B NUP210 235 /1Y PCa $275
Wi B AR A BT — e . DL
FEIER] ,NUP210 7. PCa 1 & A & e rh il 3 22191
FH, B8fs NUP210 7€ PCa (1) 4y T AL, ol B8 R TR



- 414 - Chinese Journal of New Clinical Medicine, April 2023, Volume 16, Number 4

J7 PCa B4 WL S22

2.3 HiHLEMERRR  —IIWTTERY, B A
HAERT 1(chromatin subfamily B member 1, SMARCBI )
TEFRE AR R VE T, NUP210 (3 3 - X I 5 25 3
IR YL i A ) SMARCBI 4545, 53 NUP210 i
Fik, TEMHEANIE R ik NUP210 F1 SMARCBI J5
HEAT RN AR & A 0T, 45 R s 5 I [ s A R A
R VI AH ¢, 275 SMARCB1-NUP210 AJ fg:# i 4
I E ARSI ME AR S . E— DRI RN
NUP210 "J{Ek SMARCBI F1fli5: E1A A%< 300 kDa
HH(P300) BG5S 8, ik E IR NUP210 fie i
SMARCBI 1 P300 5L FAYZS &, 2R T SMARCBI
(RIBOEIE™ o Kondo 45 ™ Xl 4ii il 7 HCT116
I 5 4 B, ZERIR NUP210 1) HCT116 20 it 0 50
KT g b, BUEE B e A i A K RE ) 2 . Tl
TARZG R U A0 HIAZ , I &A% R/ )N, & B NUP210
AR FEUR AN AR AN MIAZ I )N, FFEIE K B NUP210
i Feik i VR 45 7 8 25 H [t 4 ( bromodomain-containing
protein 4, BRD4) X 5l , & FEFF PN K5 i 1n (aminocyclo-
propenone 1n, ACP-1n) REWZ 1 ] BRD4 , i 1 ik /b Jig
20 A= R MEEAAZ R N e A A —TEFE A
FATEESVOTSE 1L/ A5 g s ) i R 2 38 (RT3, e
NUP210 7& T/ M2k 52 8 vh ik T, Bk
At Z2 SR AT R T B0 01/ 100390 205 P 1 >
DL EZERERE], NUP210 72 J1HE B 25 9 vh i Al kAR
IS8R AT G

2.4 SEASCHR R R EREEEAOCIE TR
BRI, R AL 2 S BUME ) & e 2k
WL {1 i % m] 430 DNA A1 RNA AL 213
EHEAEESES RNA, NUP210 5 WLis 15 % DA O,
ATBIFSE 22 B NUP210 H g F AR s S e AT 56
AL A 7, Kikutake 251 201 T 4045 26 4N i
FRAM AN 1 AN IE T b K A0 B R AE N 22 4K
I, 50 i3 3l 1 X s rh 4 2 ) H3K27ac il H3K4me3
XUE A 5 i des A G, & B NUP210 72 i i i
AR PR FIA, IR H NUP210 3R 7 it i g8 20
JERE 31 X3k S 8 H3K27ac Al H3K4me3 418 H
XUELABEHR , 76 1F H 40 i & h MR A7 42, NUP210 A] R
e Y — o S R L A ARaE ) . R
AL UL A TE A AR A rh A R A B e,
I, T REFZ A VLS AL 12 T 0 W PR a4 s 1%
AT TR RIVE A B A R s A% 7 U
B NUP210 FEIE #4002 T I g, e
JIEs A i IS 3l DX b 52 ) H3K27ac 1 H3K4me3

YRR OB, SIS R il R g o B R S R 3
W& E bRl B At T A

2.5 HIUPEMXHR  7EFLIRE T, NUP210 5L
P N FEMEW R 2K (estrogen receptor, ER) FH
PELER(+) ZLIRIE 1 5% B8 5 JER Ik D5 240 BT 1 Jo
o WFRENASET 2 A hsr i N FLIR G L R 258
e, K IAE ER(+) ZLIRIE L3, NUP210 mRNA
FERTHRE IS RAAAIAE, 1M ER(+) FLEE B E
(WKL 2L Rk Hp NUP210 235 7KF- 582755 F ER ()
B WL RS AL (Il ) B9 NUP210 3Rk 7K P75 i
FE AR A Gk 2, , R AU
HTEAEVE . A 3 AN 40 i R 2L g /I
BB & B, miii NUP210 #4532 3 B[R] 28 B[ 5L
i N IS 08D . 2D R R B, L 32
ZL% NUP210 jE#d 5 SUNI (SUN2  Jg 7 %4 BRD4 4]
FH H3.1/3.2 MIEAE A, VA UM U 3 R e 3k
FRIT | FE TS 245 B A AT RS PG R BT b TR 1Y)
TEfE 5. NUP210 @BR )5 , ik Lo bk B IE A
TS0 S T I R T D T A2 L A,
NUP210 n] AR 4 2L AR I X A7 2450 B 1 R X 73 g A
A RIS ERPE o XSRS A SRR,
NUP210 & g8 T 72 (36 97 418 13, BELIBT NUP210 &
FHOC S FAREAE AT DA T T eI 4 %

2.6 HRBUREMCE  TEPrEANTEYE RNA (compe-
ting endogenous RNA ,ceRNA ) fuFif I A% RNA (K54
e RNA FRAR RNA Fl% S L ) FiEE 1
Hih RNA . &A1 IMZEIZ IR (microRNA ) [z i G
1) ceRNA A DL 18 5 0 764 5 microRNA 55 PR A
HAEM ., ceRNA A M 2% h I DI REAH BAE AR 2
AWy R R AR, 2 B T £ 3 BURE
[y 2 ATFSE KB NUP210 7R -t {1
TE IR F g A W2 b A RS 287 . T
AESf ceRNA [BHAG RSB AT IS HE, Song 25
AR B2 BT AT NUP210 7] B 2E T i A58
HE R — Bl ceRNA, 34 38 g 17 B & il (fatty acid syn-
thase , FASN)) PRV E ] o LEGME RN BRIRE  , FASN 3
SR T ANML S TR FRZE, miR-195 ] E AR 44
FASN FEREAR i 58 4 e b FASN [ 2635, NUP210
AIVE N —Ff ceRNA S0 [ff miR-195, |1 FASN [{ 3=
KR AR VR, 3275 NUP210 o il Jgg 1) 52 1) S
ZAEN) AT IR ceRNA 455200 [ (a2 g

2.7 HEIMKEHRFR NUP210 AMUZS 5 S 1)
K SN R GBI A 5. Fu 45 @i i
2 RNA I 2 B R IR0 A I & A 1 e v B4



hEIEARRE 2023 45 47 16 % 4

P R TR SR AR R , - FLS B 200 PR R4 AL
il o ZESPEMRE 401 H e T 404, NUP210 2
TR B A LR ek, T LG S Be A G, Li 2570 B
FERIL, 5 fE HEXT BRALXS L, S MR8 &R IR (acute
myeloid leukocyte , AML) & B & H NUP210 [ 33k
BEWN, NUP210 Il 3A B W BAEA R m T
FIRBE a2 BT IESE T NUP210 351
TifE Br(d (BT Lo PR B h R B TS (B 1T
FEARAEN NUP210 AI Ay AML i & U5 iy —F
HEYIFRED

3 %

NUP210 MY 25 NPC FIRZBE )3 8, i 7 3L A
FORWHE AW R T 5ok AiE S R
VER AEA R A P i S i A R S e G i 2
PRI A& AR R e . NUP210 1RV 2 i rh 2k
A, TR PR D R A A T R

15 BEE Y5 A R R 40 AT RS AR 22 A A
BILTHIZ: 5 g 9 A 2B A e, o/ il B DA i e 4
FEIBRE T FIWTINS B)— TR FR . AR FE IR
AT i NUP210 FARS:F-HLH, S Bim iz Il AnG 7
PRI TBL

S ik
[1] 25522, M aig, 2 oK BALE R ep210 BFREERELT]. A
¥ ,2009,34(3) 7 -9.

[2] Strasser C, Grote P, Schiuble K, et al. Regulation of nuclear enve-
lope permeability in cell death and survival[J]. Nucleus, 2012,3(6) :
540 -551.

D’Angelo MA, Gomez-Cavazos JS, Mei A, et al. A change in nuclear

—
w
[

pore complex composition regulates cell differentiation[ J]. Dev Cell,
2012,22(2) :446 —458.

Gomez-Cavazos JS, Hetzer MW. The nucleoporin GP210/Nup210 con-
trols muscle differentiation by regulating nuclear envelope/ER home-
ostasis[ J]. J Cell Biol, 2015,208(6) :671 —681.

Raices M, Bukata L, Sakuma S, et al. Nuclear pores regulate muscle
development and maintenance by assembling a localized Mef2C com-
plex[J]. Dev Cell, 2017,41(5) :540 -554. ¢7.

Sakuma S, Zhu EY, Raices M, et al. Loss of Nup210 results in muscle
repair delays and age-associated alterations in muscle integrity[ J].
Life Sci Alliance, 2021,5(3) :€202101216.

van Nieuwenhuijze A, Burton O, Lemaitre P, et al. Mice deficient in
Front

nucleoporin Nup210 develop peripheral T cell alterations[J].
Immunol, 2018,9.2234.

—
o]
[l

Borlido J, Sakuma S, Raices M, et al. Nuclear pore complex-mediated
modulation of TCR signaling is required for naive CD4 * T cell home-
ostasis[ J]. Nat Immunol, 2018,19(6) :594 - 605.

[9] Amin R, Shukla A, Zhu JJ, et al. Nuclear pore protein NUP210 deple-

[10

[12

[13

[14

[15

[16

(17

[18

[19]

[20]

[21

[22]

[23

[24

]

R

]

]

]

—

[

—

[

[

[N

[

- 415 -

tion suppresses metastasis through heterochromatin-mediated disruption
of tumor cell mechanical response[ J]. Nat Commun, 2021,12(1) .
7216.
Rajkumar T, Sabitha K, Vijayalakshmi N, et al. Identification and
validation of genes involved in cervical tumourigenesis| J . BMC Cancer,
2011,11.80.
Gu Q, Hou W, Liu H, et al. NUP210 and microRNA-22 modulate
fas to elicit hela cell cycle arrest[ J]. Yonsei Med J, 2020,61(5) .
371 -381.
Aboulouard S, Wisztorski M, Duhamel M, et al. In-depth proteomics
analysis of sentinel lymph nodes from individuals with endometrial
cancer| J]. Cell Rep Med, 2021,2(6) :100318.
TRY L, William Butler, B Zbh. HERRYTA R8I B 36 T 70
SR [J]. PN BT R 27,2021 ,14.(7) 1642 — 646.
Marzec J, Ross-Adams H, Pirrd S, et al. The transcriptomic land-
scape of prostate cancer development and progression; an integrative
analysis[ J]. Cancers(Basel) , 2021,13(2) :345.
Sugiura M, Sato H, Okabe A, et al. Identification of AR-V7 down-
stream genes commonly targeted by AR/AR-V7 and specifically tar-
geted by AR-V7 in castration resistant prostate cancer[ J]. Transl
Oncol, 2021,14(1) :100915.
Dufour CR, Scholtes C, Yan M, et al. The mTOR chromatin-bound
interactome in prostate cancer[ J |. Cell Rep,2022,38(12) :110534.
Bacolod MD, Barany F. A unified transcriptional, pharmacogenomic,
and gene dependency approach to decipher the biology, diagnostic
markers, and therapeutic targets associated with prostate cancer metas-
tasis[ J]. Cancers( Basel) , 2021,13(20) :5158.
Hong SH, Son KH, Ha SY, et al. Nucleoporin 210 serves a key scaf-
fold for SMARCBI in liver cancer[ J]. Cancer Res, 2021,81(2) :
356 -370.
Kondo H, Mishiro K, Iwashima Y, et al. Discovery of a novel ami-
nocyclopropenone compound that inhibits BRD4-driven nucleoporin
NUP210 expression and attenuates colorectal cancer growth[ J]. Cells,
2022,11(3) :317.
Wang L, Shen X, Wang Z, et al. A molecular signature for the pre-
diction of recurrence in colorectal cancer[ J]. Mol Cancer, 2015 ,14
(1):22.
Jha G, Azhar S, Rashid U, et al. Epigenetics: the key to future diag-
nostics and therapeutics of lung cancer[ J]. Cureus, 2021,13(11):
€19770.
Everson TM. Genetic and epigenetic variations in asthma and wheeze
illnesses[ D]. Ann Arbor; Univ. of South Carolina, 2015.
Kikutake C, Yahara K. Identification of epigenetic biomarkers of lung
adenocarcinoma through Multi-Omics data analysis[ J]. PLoS One,
2016,11(4) .e0152918.
Sgro A, Blancafort P. Epigenome engineering: new technologies for
precision medicine[ J]. Nucleic Acids Res, 2020,48(22) ;12453 -
12482.
Barros Filho MC, Katayama ML, Brentani H, et al. Gene trio signa-
tures as molecular markers to predict response to doxorubicin cyclo-
phosphamide neoadjuvant chemotherapy in breast cancer patients[J].

Braz ] Med Biol Res, 2010,43(12) :1225 - 1231.



- 416 - Chinese Journal of New Clinical Medicine, April 2023, Volume 16, Number 4

[26] 5k i, 2P, . CeRNA R 254 G Bk g 4 T i 2
PIPLHIBE ST T ] bR IRE 27 2% 35,2021 ,48 (9 ) :544 - 548.

[27] Mukherjee S, Biswas D, Epari S, et al. Comprehensive proteomic
analysis reveals distinct functional modules associated with skull base
and supratentorial meningiomas and perturbations in collagen pathway
components[ J]. J Proteomics, 2021,246:104303.

[28] Song LR, Li D, Weng JC, et al. MicroRNA-195 functions as a tumor
suppressor by directly targeting fatty acid synthase in malignant men-
ingioma[ J]. World Neurosurg, 2020,136 ;€355 — e364.

[29] FuR, Qin P, Zou X, et al. A comprehensive characterization of monoal-

lelic expression during hematopoiesis and leukemogenesis via single-
cell RNA-sequencing[ J]. Front Cell Dev Biol, 2021,9.:702897.
[30] Li M, Zhao H. Bioinformatics analysis of the expression and clinical
significance of the NUP210 gene in acute myeloid leukaemial[ J].
Hematology, 2022,27(1) :456 —462.
(WA EH 2022-05-12][ A% + ]

A5 AER
RYEa, A BALEE 210 SEAME R BTSRRI, P
I BT S 24,2023 ,16(4) 1412 - 416.

miR-4516 78 &V i o 00 iF 58 it i

B FR(ERE), APBER](FA)

FBIWUH - )P FA X AR ZE BRI (4 5 :220170310)

YEF . 530021

BT, )P A A DN B B e BB (B

B A AR (e R

EERS: B BB, R, B ARBE W, AFFE 5 ] R B2 T . E-mail : yinwuS55@ 163. com
WAGVEH : BhGel], B2, AT BRI, B 0T A 0, B 5 16 - ' B MR 91278 . E-mail : zhong. xiaogang@ 163. com

[E]

microRNAs ( miRNAs) J&—20 /N AE 4§59 RNA, 7E

AL MR Y A W e v R OB

miR-4516 J&H F RN 2 —  FEZ TR b 57 b 2k, S IR 158 8% IR Kol s 245 W) U PR 45 % U)
FISG, A M ROFTEAN B %30xT miR-4516 51 A 28 G0 Mo I ot B8 4 e R L A 00 19 5S40

T HODR IR S5 B3 v O Tt R A — 2k
[X#1A] mikNAs; miR4516; EAEHE
[FESES] R36 [XHFAB] A [XERS]
doi;10.3969/]. issn. 1674 —3806.2023. 04. 23

Research progress of miR-4516 in malignant tumors

1674 —3806(2023)04 - 0416 - 05

YIN Wu, ZHONG Xiao-gang. Department of Pathology,

the People's Hospital of Guangxi Zhuang Autonomous Region, Nanning 530021, China

[ Abstract ]

MicroRNAs( miRNAs) are a group of small non-coding RNAs, which play the key roles in the bio-

logical process of malignant tumors. MiR-4516, one of the main members of miRNAs, is abnormally expressed in a variety

of tumors and is closely related to tumor invasion, metastasis and prognosis, and is sensitive to chemical drugs, which

has important clinical research value. This paper reviews the research progress of miR-4516 in digestive system neo-

plasm, glioblastoma, breast cancer, retinoblastoma and thyroid cancer.
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