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Long non-coding RNAs in development and progression of cervical cancer: mechanism research status
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[Abstract] Cervical cancer is the second most commonly seen cancer in women and the third leading cause of cancer
death in developing countries. Early diagnosis and treatment are the keys to the effective treatment of cervical cancer and the
improvement of prognosis. Because of the complexity, the mechanism of development and progression of cervical cancer is still
an urgent problem to solve. Recently, quantity of studies have shown that long non-coding RNAs (IncRNAs) play important roles
in tumor development and progression. In this review, we sumed up the multiple effects of IncRNAs in cervical cancer, focusing
on the related mechanisms of human papilloma virus (HPV) E6 and E7 oncoprotein, the nature of IncRNAs and the signaling
pathway in the development and progression of cervical cancer. And we further expounded the cervical cancer mechanism
network, providing reference for screening the potential markers for early diagnosis and treatment of cervical cancer.
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B MR A R G UL S il RNA (long non-coding RNA, IncRNA ) 7£& %
Ja e 5 R IE “F AT, E] 2019 ARNGA R . KRBT REE RSN, K
13 170 HlF R AREE S SR, HA 4 250 filZt:  HLEIE L E6 Al E7 @45 . % RNA (microRNA,
B IR AE T B U K — A miRNA ) K £ 5055, AR IncRNA 7
Ft e, AP RIN A B B K NI A (cervical B A KRR BILTR T ERA
intraepithelial neoplasia, CIN) , Z& CIN1, CIN2,
CIN3 . KR i 2 A B B 40k e iR
R B HAFL LR (human papilloma virus, LncRNA JEHA 200 24845 R 1 5wtk
HPV ) AFRFEL B YL 25 SR 6 T8 748 S e S & BESpAR W T D BT A R Y R S A T AN
T LB LY, WS AL (high-risk B AE A BRRIGEE S, AT LUZIEAE (WK%
human papilloma virus, hrHPV ) JE&ZLE#IEE MR [AI[i] RNA (large intergenic noncoding RNA,
ZeEr e 1) EER Y, K ET R KA IR lincRNA ) 1. %58 [WFR RNA (circular

1 LncRNA #Eik
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RNA, circRNA) 1. HIEE [AAse 4+ PENJETE RNA
( competitive endogenous RNA, ceRNA ) | Fllf% 5%
Jria) (A SCRNA ) S frar 200,

WFFE KB, IncRNA & — &5 B i Ji g 32 9
FER 1, TEANMIIE 5 . i oA . Ge @A |
SR g4 . RUBL R | sk F A
AR R T, W IncRNA 41 i A%
K 1 [FJEFTE A (hepatocyte nuclear factor 1
homeobox A, HNF1A ) Jz X RNA1 ZE3AE/N s
it 2 SRR A L AR b s B, R ARGk S
I PR R RS I OE1 . LncRNA CCAAT/H 5
2t 45 H o (CCAAT/enhancer binding protein o,
CEBPA) J% X RNAL Je—fiimFE , HAE 1 ffs i
AR Th Ik BV IR . AR RO
ELZEEE R AR

Ak, IncRNA Y40 i 5 7 5 H W 76 2 fE
HEAX, MK IncRNA W] i 5 6 %
WL 35t A% A 45 DR A VR T, 1 o e 8 5 36 Ak
K5 5 H: P A0 AR R 45 8T e, AT S B
okl BRI A% IncRNA A
IncRNA-fili BRI F LA A, AR 1 (metastasis-
associated lung adenocarcinoma transcript 1,
MALAT1) "R IncRNA-# 5 & F & M5 54K 1

(nuclear-enriched abundant transcript 1, NEAT1) ",

M IncRNA A IncRNA-7ME S5 AE 8 1 5 g
% RNA ( differentiation antagonizing nonprotein
coding RNA, DANCR) ""#i IncRNA-opa #iH.
YERE I 5-I X557 1 (opa-interacting protein
5 antisense transcript 1, OIP5-AS1) "™, XUEfi
IncRNA A IncRNA-4-fififig FJEKFER 1 ( taurine-
upregulated gene 1, TUG1 ) " IncRNA-J#IE S
JEMEMEBERER 7 ( cancer susceptibility candidate 7,
CasC7) Fl IncRNA-HOX #;5%JZ . RNA (HOX
transcript antisense RNA, HOTAIR ) ", W58k
B, MR IncRNA TEFE S S1E R ceRNA K15
TEHT, 1754 miRNA 455 mRNA 454>
5 RNA 2568, e . o B
s BB, B IncRNA-FAMS3H JZ L RNAI
( FAMS3H antisense RNA1, FAM83H-AS1) ",
Bifi 5 e 3 0 P A R B N, R B 2 Y
58 W] IncRNA J& Z R AE 1) 27 i B 1) o 22 4 A
T, R S O R A R R 2
LncRNA J#E % HPV ' E6. E7 M. 1N
7l IncRNA J8#5 miRNA | % Wnt 25455
W, MNmSS5EsEmrt. k.

2 E6. E7TEERA

HPV & —Fh AR NEE DNA e, 7E6EIR
b ARG RN Y HPV e SR AL
3AXKE: (1) 5 (BE) X, 0§ EI~E7, 5W#EE
HAH G (2) BRI (L) X3k, A 4G 32 (L1) Ak 2
(L2) K728 M; (3) JE4ISIX (non-coding region,
NCR) , ¥FrEFEHIX (long control region, LCR) .

JEEEH 1 hrHPV E6 25 T M\ HPV BYL (i1
WIBT B AT AN HERE . HPV B6 A S5 2
) SR ERR SN SR S S e IS €|
MIPAT-3ZBH . e S s . AR B E 32 3
POAAEMLAE . HATEA LA IncRNA HIER] 52 2]
HPV-16 E6 A5 EJEfA, 4% IncRNA-MALATI
ST 2598 38 8 A0 A BT R R TR P 5 IncRNA
( cervical carcinoma expressed PCNA regulatory
IncRNA, IncRNA-CCEPR) ", HPV E6 n] T3k
JURHE 3 IncRNA &A= 22 5745k, f445 IncRNA-
A RAT U R S S AR 5 (growth arrest-specific
transcript 5, GAS5) . IncRNA-H19 Fl IncRNA-
FAMS3H-AS1", HPV E6 & 1 EUE G EZ —J2
W RE ] p53 (R I A ) R A R
4 IncRNA-WTI /2 X RNA ( WT1 antisense RNA,
WT1-AS ) ] miRNA-330-5p i p53 Mfidl
il B S0 A A A AR 2R

JREEE 11 hrHPV E6 1 E7 £EJ 40 b vl 4 Ak
PEZRIR LI 2O R AL, A0 A] A B A5 B il i 2
IR, 4 IncRNA-J R AREFE A 2 ( thymopoietin
pseudogene 2, TMPOP2 ) F1 HPV16/18 E6/E7 7£'E
WA A B R, BE SRR MY,

3 i%¥# IncRNA

RAEDIRE K IncRNA 430 4 K% {55
IncRNA . i%E## IncRNA | 1] 5 IncRNA, %
IncRNAPY, JEAEf, ORI AFFE4E IncRNA
5 miRNA 5 G IFMEIIAER, &% ceRNA
5 miRNA WA A/E . ceRNA FEIAN,
IncRNA 7EAHAE I = BRI, RS S miRNA 38
G AT LR UL, A # miRNA
A YEThee, S 5MENRL . KR F
IncRNA 7] 5524 ceRNA®, Stn—Fhir 7545, fE
S5 G RN B At R 42 2 1 BT miRNA A5, I
il 35 L6 73 F- [ Iy B (] 422 45 L R 2 ik o TR LR
1. 54 IncRNA A Rk e & S 4 b2
I I A A7 ) — A
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Tab1 Common decoy IncRNAs and its mechanisms in cervical cancer
2K YEM AL
LncRNA-TOB1 AS1™ M9 IRFRIERY IncRNA-TOB1 AS1 J# i 4% miRNA-27b S0 B S A0 Ml 58 . #e#%
LncRNA-MEG3™" 9 IRFGARY IncRNA-MEG3 38 i 45 miRNA-21 $If ey S0 A0 s o . St n i
LncRNA-GAS5™ 9 m7AHY IncRNA-GASS i miRNA-106b |3 TER3, S5 25 S50 240 % ik 6 7 it

JERPERY, 35 265K IncRNA-GASS ik miRNA-21 F 8% 5T STAT3 I E2F3 ik, it —
HREAIE TIMP3 Hl PDCD4 ik, {2 4 i g -0

LncRNA-SOX21-AS1%”

HUE  mRIANY IncRNA-SOX21 AST il i fFbE 5 miRNA-7 H#4IT VDACT B335, et 2

T

A 1 o AR 28
LncRNA-TPT1-AS15Y o B FIE0 IncRNA-TPT1-AS1 it miRNA-324-5p {E ke S 411 10 45 I8 T 1, . 1450

Fers . RARAN BRI AL AL

LncRNA-DLG1-AS15

o #3500 IncRNA-DLG1-AS1 jiiid 5 miRNA-107 55454, 1R miRNA-107 % HHE

BN ZHXT FER RIS, I8 1S S A g oe, S0 ik

525351 IncRNA-NCK1-AS1 5 miRNA-134-5p 24454, Ji45 MSH2, 02y St 4i

E 51 IncRNA-PVTI 38 33 145 miRNA-424 {8375 2509 20 M F1iT 7%
5223509 IncRNA-XIST #2517 miRNA-140-5p 714l ORCI, {3 200 40 i 4 ek 4t

JE; IncRNA-XIST jii i 55 miRNA-200a 355+ #E45 4 3 Fus, (L e 3 it e

I8 IncRNA-RP11-552M11.4 il 7 842 miRNA-3941 (955184 ATF1, {25 i

E 24K IncRNA-SNHG20 38 11 miRNA-140-5p-ADAMI0 HlE 5 S0 A0 Mo 58 A 28
251 IncRNA-GIHCG i1 1845 miRNA-200b i i & 2508 An A3 78, Sl i 1=,

E 723519 IncRNA-C50rf66-AS1 i 11 miRNA-637 ###5 RING1 %2y S 4R i ss . 4Aj

2151 IncRNA-799 i i miRNA-454-3p 835 TBLIXR1 fUFEIA, 12 0E S S AR5 #
FI75IA 1Y IncRNA-DANCR i3 35414545 miRNA-335-5p 4% ROCK1 %3k, Mk ey

LncRNA-NCK1-AS1" B

ffL T
LncRNA-PVT1"? U
LncRNA-XIST**) Bl
LncRNA-RP11-552M11.4"" &)

Jeei itk Ji
LncRNA-SNHG20™ B
LncRNA-GIHCG™! E

(R TS
LncRNA-C50rf66-AS1%Y 30

R TR 0 301 8 52 )
LncRNA-799™Y B
LncRNA-DANCR™” B

HURAIGEE . R AR ZE
LncRNA-OIP5-AS1™! o

Mt . R7E
LncRNA-XLOC_ 006390 %

Edl

R KRR
LncRNA-NORAD™ o

SRS
LncRNA-SNHG 12" How =
LncRNA-HOTAIR™*! HuE

E 3K IncRNA-OIP5-AS1 #1415 miRNA-143-3p {2if SMAD3 235, {40

E72A 1 IncRNA-XLOC 006390 313 T miRNA-331-3p Al miR-338-3p (3K, R IR

5753509 IncRNA-NORAD @i miRNA-590-3p |3 SIP1 By ik, {12y 200 20 M fey 34

=I5 IncRNA-SNHG12 i3 miRNA-125b 445 STAT3, {E3E 5 S kol . Kk
LncRNA-HOTAIR 385 #1i] miRNA-206 FiAHFE MKLL, i #F e ST as fii 284,

o

T AT EAE miRNA-143-3p/BCL2 i 7 2 2igss 1k et

4 FSEE

H AT T E#EEADE IncRNA AT Z50UR
FRF 1 4~ak 2 A7) IncRNA, 35 M4 s 5
WEWAZ, BT EIEREERRESR, WM
MU KA, A7 W E Y S AH DGR IncRNA #47
S {55 0 2% 2 T ) UL A R B

4.1 Wnt/B-#£ 3% & (B-catenin) 5% Wnt/
B-Catenin 15 51 [ 75 B 200 19 & A R RS v 40 1
FHKEEfA {5, LncRNA-HOTAIR #5E X 4 cMyc i
TR IR S R -, 76 S A o J b R 45 8
ZAEM . T8 IncRNA-HOTAIR il Wnt {5
3 AT S A M . BGBE RN R (R AL
( epithelial-mesenchymal transition, EMT ) , MIfi
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$hR By SRR AN A YT ISR . LneRNA-
DiGeorge Zi A EREE X I 5 ( DiGeorge
syndrome critical region gene 5, DGCRS ) i
6 Wt f55, Mk e s okt 3Rk
LINCO00675 Hi3i 15 S5t 4 i1 i) Wnt/B-catenin
(e
4.2 #HElEBEMLE: 3 % B (phosphatidylinositol
3-kinase, PI3K) -# &1 B B (protein kinase B,
Akt) - 5L 4 F bt F A ¥ & @ (mammalian target
of rapamycin, mTOR) 13583 J#{1% PI3K/Akt/
mTOR {5 5 i f 2 e JE I A0 ML 195 . PI3K J2
— PR, 1 DRI (p8Sab ) FI
1 ML (p110a/b/e/d) 41, #4095 H PI3K
A R IR ) Akt SRS A0 sE .
ToRIEE & A2 . R IncRNA-LINCO1305 3 2 #1 f]
TNXB 4l PI3K/Akt {5 5 fif, SN EMT,
AL AR ZE AT RS BRI F PTEN J2
PI3K/PTEN/Akt {5 5@ # A IR A 7, B LA Akt
FE A ARG L A BB AT RS
4.3 23R E % % (mitogen-activated
protein kinase, MAPK ) 125 i@% MAPK il J&7E
MIIG S . oAl . A AR R E S A DG B AR rh
RFEBANEH . % M B A S I
WAL AL I ) MAPK S/ MAPK. 1
fit/ MAPK, JA 35 SB35 . MAPK 5%
R TR ERK GE B, OR— ikl BARSY
I BEME 5 . ERK/MAPK il & R4 7 1Y &
BT, BInAE BRI AT AR, IncRNA-
RMEL3 /I IncRNA-URHC® ] i@ i fiff ERK/
MAPK G 2 3% 6 455 I 0 4 3 5, 75 5 At
T EFE MBI T, IncRNA-BRAF J1E 1
JE4wf5 RNA ( BRAF-activated non-protein-coding
RNA, BANCR ) T il A o o R AL ot 46 Jes 2 1 i
( matrix metalloproteinase, MMP ) -1 1 MMP-2
il ERK/MAPK J8#%°”; FERCBR 1, IncRNA-
MALAT1 451 g 0 ) AT fig3d 2 18 MMP-2 171
F&AK ERK/MAPK {558 s 1ED" . 6T R s b
IncRNA Xf MAPK il #% IR 20, Liu 550
K H IncRNA-MNX1 AS1 A[3d i #7% MAPK i
S B S0 1Y)

5 NESRE

A T e AL SR R A R
JE& | RRASE AR R KRR AN BRI, AR
HorpE E A4 7, RER) IncRNA EH AR 2

LA FEVER . LncRNA-HOTAIR £ 50K B i
YNEIT I FHEAR . TP 25 U0 v R R T
L AH IncRNA-HOTAIR Ik T IRFAE G 2
( cyclooxygenase 2, COX-2) , Zkiiflii] MMP
AL/ R IEPEA K (platelet-derived growth
factor, PDGF ) AL, KM ESUEAMpRES
HRMER,

F B U0 A A R 0 S M RN R A
HEIZRENE, BB DR IncRNA JEAR LI
P s, W ISR 2T IneRNA I 75
L5020, J3HT IncRNA 5 miRNA | JEHEN B6/E7
YRLAE SR B Z IR R o JE T A5l %2 1w
RSP A S FUF IncRNA A AN & #1512
W AT AHDC A AR MIFRAE Y, DA rh i e SCBE S Ay
IncRNA A G4 B T I A8 AT T SR M
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