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Abstract: Circular RNA (circRNA) is a class of single-stranded covalently closed non-coding RNA molecules
widely expressed in eukaryotic cells. Recent studies have found that circRNA has been involved in modulating bio-
logical processes such as cell proliferation, differentiation, and apoptosis so it is the key regulator of tumor occur-
rence and development. Circular RNA nuclear receptor interacting protein 1(circ_NRIP1), as a circular RNA, is
abnormally expressed in various human cancers and potentially regulates malignant biological behaviors such as
tumor proliferation, invasion and migration. Elucidating the regulatory mechanisms of circ_NRIP1 in tumor occur-
rence and development may provide a new strategy for tumor diagnosis and treatment.
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(21q11.2) , Circ_NRIP1 S 584 ZFp 5L & 1
KR TEMEZ W | 6T TR TS PEAR S T
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1 Circ_NRIP1 5%} iz

1.1 DRETE

Circ_NRIP1 1 51 5257 [ 2 SR 40 it P 247 12
W B SNEYE R AR AN cire_NRIP1
PR AN HG AN 1= 22 3T B8 RE 3 D8R, [ i 48
WEE A cyclin D1 FI5E 5T 42 )& 25 1 2 ( matrix metal-
loproteinase 2, MMP2) ik 52 21| B g 40, LAk, &
FZIEETH 245 1) B 198 40 (SKOV3) i cire_NRIP1 £
TRESCTE b e 40 B I 4 R 5 03 SR e 4 siRNA-
circ_NRIP1 FI siRNA-NC ( negative control ) [} SKOV3
S0 e 3 S B R T S A RSB0 21 B e A R
AR I L 5 A2 B UM B B R
FTFRM] cire_NRIP1 A7 B 0 BF 85988 136 77 L, il
b7 Rk B E TS
1.2 EHE

40 191 Ex 595 i 78 2H 21 K i 55 A 2 o A U
S5 e 5 i PR B2 BN 43 B 4 R 3R B B0 b
cire_NRIP1 F kW] & b i HH KK 5 o K
/N R B 4542 28 & FIGO (international federa-tion of
gynecology and obstetrics ) 73 HH B UTAH G, 1R S SL 56
HAMIEE R cire_NRIP1 RES I B [ I EdU FH
v IE 20 bE A8 B S IR R S T AR, T R B cire _
NRIP1 WU REA 2 25 1% o b 9o 200 1t 15 5 S A= 280 7%
REH

2 Circ_NRIP1 5i#{k Z %5 physg

2.1 ZEFRE

ZEH 798 ( colorectal cancer, CRC) &g 2H 21 Fl
YAARLPY cire_NRIP1 33k B 3% 18I H H 35K F
Stk g 28 I A % K MR TNM 4331 %25 U1 A
% A, FIF Kaplan-Meier 3273 #1 cire_NRIP1 3
KK 5 CRC B BV A7 3R I & AR K
circ_NRIP1 435 1 S AF R T &, A L At B
X} HEZH CRC H 3 L35 cire_NRIP1 BH {2 [ 3 ; ROC
(receiver operating characteristic curve ) 73 1T 45 3 i
/i cire_NRIP1 kK% CRC #9112 W7 R 8UE H
80.91% , 55}y 82.86% ( AUC =0.88), MIfESL

Y A4 R R M cire_NRIP1 fEAZMH CRC A
Jed A LI BB A= 22 RE ), 45 A LR 9T T GO/ G L BT
BT RS,
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XiF 20 161 5 9 S5 HEAT I PRAFAE 53 B F0 e 44
AU s 45 R L E 20 cire_NRIP1 ik
S BRI H S cire NRIP1 4 B F# K47
OVRN T HE R A A ST 22 i R s B 2= B8 A3 BT 4
SRR K/ R ELR 22 5 cire_NRIP1 5% &
YIS ROC 4548 ) cire_NRIP1 Y12 K
SCRE M T IR Bt JRLRT CA19-9 ( AUC = 0. 831,
P<0.001)""  ANEPEDCER cire_NRIP1 Ji5 iR 41 i
B g K AR BT AL BE 7 WA ek I AT X 5-FU A AU
BTN [T A AR 75 2 11 HK2 (hexokinase 2) |
PKM2 ( pyruvate kinase M2) 335 T ¥4, 3¢ B i Jg3 41
L BE i A 5 32 Bl Ak, cire_NRIP1 IR 7K F
FEIR A FENL 1 3 T 18 N-cadherin SE 3] 248 g EMT
( epithelial-mesenchymal transition ) #EF# ')
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LA TS 245 I 0T LAAE Ry A S MR s 26 25 0 JS 10 A= )
FR&EY .
3.3 HRKERE

FHOBR i g e g HL VRN AR L DY cive _NRIP1 & 5
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T b B AT A AR | PR A i A O 1 5k
RZERETT LR & 2 R SR T I B B
W cire_NRIP1 fE %38 1of $0 [i1] W Fff miR-653 o -
¥ ZEB2(zinc finger E-box binding homeobox 2) ik
AT B 2L e Js Jie 96 200 D EMT ik e 4 41 98 A
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AT EMT AH 5 RY C HE 8 Rk R, #2718 cire _
NRIP1 fie itk B i 28 S 56 A% nl e 55 b B[] Ak i
PEAOIAR OGS L R I A 1M g 4 2 At
B IR RS AR G G RN 7% B OCH 2, AF5EIE
LRI LN KRB cire_NRIP1 BES I
2L PR miR-1253 AT 41 o 1A 1 — 4 AL & D
i 51| DDAH1 ( dimethylarginine dimethylaminohydro-
lase 1) F3R A 3 i g 20 21l 78 A= i, 38 77 44 5 7L
SEEEMEE 2B T Y Warburg 2500 2 e 1)
SCHHFAE , B 55 KK cire_NRIP1 fE
%75 24 miR-186-5p [ ceRNA ( competitive endogen-
ous RNA) 3k ¥ MYHO 2= 1538 i 20 i A 1 i DA 1T
fe it BRI & A & . PI3K ( phosphatidylinositol
3-kinase ) #1 mTOR ( mechanistic target of rapamycin
kinase ) J&—28 5 4 i 4% 57 55 %% R OC 1 28 VOl ,
88 % F ) DR R e 42 R 7 22 S0 R A i v 24 kA B
R T AN L S e 45 A U o TS S A0 i g
ALBL WRSEAIESE cire_NRIP1 R DAAE B 2 T 16 45 HL
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S FRIBNY cire_NRIP1 REASHE [m] 1 fffmiR-195-5pk
34 JAK2 R STATI #ETMI i JAK/STAT il s & 4
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/5 p38.ERKI (extracellular regu-lated protein kinase
1) Fl MAPK3 ( mitogen-activated protein kinase 3) &
B ML Ras/ Raf 18 #9300 R f-bk 200 e J4 40
i, B SR 000 AT FEER B M AR AT
s 25967 I HRG T R 56 A% 50 v i 39 b e
R T T B, AR A T 24 R R R R T T Y R
WE ., 5-FU 2 —Fil il DNA 5 8CH9 ) 3% Bt i e
25, Xk e S 8 R 2 T R AF 5T R B A L
5-FU g i I8 20 i, cive_NRIP17E i} 24 40 jg v 3%
IRIKF- R, ML WF 5 2 I 3d R IK Y cire_NRIP1
i@ 1o 8 % miR-138-5p/HIF-1a ( hypoxia inducible
factor 1 subunit alpha ) 1 F1E ] 1% fff miR-532-3p 43
BT B g A2 B Xt 5-FU PR 2
2 T 308 3 400 1) A B AT 22 0 SRR R BRI A
SEAZBEMT 25 (9 99 S AL UMM cire_NRIP1 3
IROKAP R 2 R O 18 A ) W B miR-211-5p ok
P HOXCS8 ( homeobox C8) M T i€ 13 i 28 1 % A1
TR HE F I 410 1 240 10 0 T, 55 DL 56 A2 B ) B 5L
(A IO LR 2 R A 2R AR YT 25, g
Y5 DNA 52 SCHE 3 140 FE A2 W A0 &% 5, BF IR 5K
cire_NRIP 1 75T 24 f) S5 A 98 40 i v 2 35 7K -

T Of 38 i I 4R B miR-515-5p 2k [ 4 1L-25
(interleukin 25 ) &1k > fie 1 S 0 983 5T 401 i 24 1) &
A8 CeRNA J2 cireRNA F UL (9 7E FI ML, £ B
BB AN X S8 - PE S G miRNA S H f P 3 5y
VRIS 0 e 4 F RO 2351 . B Bk 4R K
miRNA 4}, cire_NRIP1 4 A] # [i] 3 #% miR-339-5p/
CDC25A ( cell division cycle 25A ), miR-199a/
FOXC2 (forkhead box C2) F1 miR-182/ROCKI ( Rho
associated coiled-coil contain-ing protein kinase 1) %]
Gy AR R R DR R R
HOR B Z 1Y TE I R B, — 26 A8 35 K R Y T i
[ EAE I, 5B 46 25 5 1 AUG ¥ circRNARE S 5
BER L AR EAE T, 327538 53 cireRNA HAg—7E
BT S1  Cire_ZNF609RE % LA B 22 4% 6t
PR = ARORSE  J =X E UR 1 BT, AR T H T
JEKT cire_NRIP1 H#H% D0 AE A9 438 , HBE 1538 i
Gt % 2 1SR VA4 IR A AR R R AT TR R — 2D AR
KPR,

5 HABERE
LRI RNA PR L A 1) 25 48 AR )27 )

F1 I RNA ZZEHEEERER 1(circ_NRIP1) 7EEF RIS =
Table 1 Functional characterization of circular RNA nuclear receptor interacting protein 1( circ_NRIP1) in cancers
cancer type expression biological functions targeted gene refs
OC(ovarian cancer) up PIMTITCRT miR-211-5p/HOXCS, cyclin D1, MMP2, MMP9 6
CC( cervical cancer) up PTMTIT miR-629-3p, ERKI 7
CRC ( colorectal cancer) up PTMTITATCRT miR-532-3p 8,28
GC ( gastric carcinoma) up PTMTITGTCR? miR-149-5p/AKT1, miR-186-5p/MYH9, miR-138- 9-12,23,30
5p, miR-182/ROCKI
ESCC ( esophageal squamous cell up PTMTITAT miR-595/AKT1 13,26
carcrneola )
NSCLC( non-small cell lung cancer) up PTMTIT - 15-16
NPC ( nasopharyneal carcinoma) up PTMTITCRT miR-515-5p/IL-25 17
PTC( papillary thyroid carcinoma) up PITMTITATCRY miR-195-5p, JAK2, STATI, p38 18
0S (osteosarcoma) up pImMtI? miR-199a/FOXC2, miR-532-3p/AKT3 19-20
BC ( breast cancer) up PTMTITAGTCRT  miR-1253/DDAHI, miR-653/ZEB2 21,24

P. proliferation; M. migration; L. invasion; A. apoptosis; CR. chemoresistance; G. glycolysis AG. angiogenesis; HOXCS. homeobox C8; EMT. epithelial-

mesenchymal transition; MMP2. matrix metalloproteinase 2; MMP9. matrix metalloproteinase 9; ERKI. extracellular regulated protein kinase 1;

AKT1. AKT serine/threonine kinase 1; MYH9. myosin heavy chain 9; IL-25. interleukin 25; JAK2. Janus kinase 2; STATI. signal transducer and activa-

tor of transcription 1; FOXC2. forkhead box C2; AKT3. AKT serine/threonine kinase 3; DDAH]1. dimethylarginine dimethylaminohydrolase 1; ZEB2. zinc

finger E-box binding homeobox 2; —. not available.
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