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Abstract

Long non-coding RNAs play an important role in the regulation of gene expression levels and are
widely involved in the progression of human diseases. LncRNA MAPKAPK5-AS1 has been found to
be dysregulated in a variety of diseases, such as hepatocellular carcinoma, colorectal cancer, lung
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cancer and rheumatoid arthritis. In this review, we summarize the recent progress related to
MAPKAPKS5-AS1, trying to reveal the mechanism of its progression in the disease, which provided
reference for further studies.

Keywords
LncRNA, MAPKAPKS5-AS1, Malignancy

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5l

NEHEF 7R KL 2% MR gwmGE A i, iR 98% ARG HEFI[1]. KaEIERID RNA
(long noncoding RNA, IncRNA)J& T A4t RNA, KJEHT 200 MEFHRR T, BOREE FIEiER A,
INCRNA 7 5 [K 38 7K 7 [ 1 45 R 5 35 B VE I [2] - INcRNA 2 5 K0 0 A W03t A2 iR Aisi A4 1% |
B SR 2 AN B S R S 3] e ZE WD 2 45U 1Y) INcRNA I 7828 1, 76 8 RSB AU i i, K& IncRNA
AT RVPIRES, FFHRIER INCRNA Al REERRIERL G . R AT I N R 35 HEZAE 4], LncRNA
MAPKAPKS5-ASL % & ILAE 2 Fiic i s B ZE ], AR SCERIR S 451 L84 MAPKAPKS-ASL FHOGHTF 5T,
B s AR R RIS, it — P iRt 2%

2. LncRNA MAPKAPK5-AS1 BY45#IFTh&E

MAPKAPKS5-ASL {7 T Jettifk 12924.12 I, X [FRA Cl20rf47 5 MAAS, KN 2390 MEZHFIR,
MAPKAPK5-AS1 7& MAPKAPKS [ UGS, AN EERIAE JG 8l 7 A — M e 7 XL = S 7 1,
At MAPKAPKS-AST A DU 45 A48 2 K] MAPKAPKS, H MAPKAPKS J [X] £ 1F BH 76 0 i 12 i vp
HA W EFFIE[5]. MAPKAPKS-ASL T IE BATE 2 Fioie 78 M B0 70+, BlaniF4ipe . AR |
LRI FI 45 EL 55 [6]. IncRNA R4 i 52 7 1T LR B A S AW Dhse opLil . WF s, T4
JAZ I INCRNA F Z5iid 5 2 M A 45 G R S R R0A . AL Z R, AL T4 AR5 1) IncRNA 8@
JEIT ceRNA MLFITEFE 35 J5 7K 18 15 3 (R 3 TA [ 7] o 383 S0 41 70 2% 53 W WL 82 1) MAPKAPKS-ASL 4
Y, IXFR B MAPKAPKS-ASL Al AgiE{FE A miIRNA 400 F R ES MR b 8usEH, H
HIF-1o 7] LLE #: 5 MAPKAPK5-ASL Ji3 37454 LUBGE MAPKAPKS-ASL #3%[8].

3. LncRNA MAPKAPKS5-AS1 8B M E b EmE &4 % BiLE

MAPKAPKS5-ASL 7E 274 T %8 973 5 (HBV) AH 2% [ - 41 g 4 (Hepatocellular carcinoma, HCC)ZH 2R A Hh
i, 7E M2 ERE4HAL+ MAPKAPKS-ASL FIA/K- 4 Fil, &8 MAPKAPK5-AS1 #£ HBV #H¢ HCC
Jee AL 2R (1) i R A AT R TR B TAM I AR MA A2 (9] A B FTIESE , MAPKAPKS-ASL A I fff miR-429
R HEEETE E-box 45 A RIVEHE 1 (ZEB1)EiAZ 5 HCC R4 K RE[10]. AR UMY G & AHIEZ 4k
(GPCRs)5 516 511 G F A5 5 1T T (RGS)EE H 2 5 H h . RF 73 245 Tl RGS20 Al MAPKAPKS5-AS1
I HAE M2 0.95, 878 MAPKAPK5-AS1 Al fgid il RGS KIEMEH[11]. 7 H W FEE 5L [6],
MAPKAPKS5-AS1 j@it let-7f-1-3p-SNAIL S dk45 B %, MAPKAPK5-ASL it r] LA MAPK
WS B TN 5 (MKS) BI R, 1 MKS {22E c-dun B RR 1L, c-Jun il i B4 45 & B B8 TR 4 1 (SNAIL)

il
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HPo L AR 45 B R A . B R ZE AT 15 MAPKAPKS-ASL #iffil] RA 48 ik S AN 12 248 i
T2, JAJ7 RA [12]. MAPKAPKS5-ASL i 1]l i MAPKAPKS5-AS1/miR-124-3p/E2F3 4l 15 7 LPS i 311
HOIC2 & TR S [ M [13]. X LEHLHI A MAPKAPKS-ASL 7E 595 H (1R FeHAH 37 1 JEL %

4. FEIFEFZERTR LncRNA MAPKAPKS5-AS1 BIfsti R
4.1. LncRNA MAPKAPKS5-AS1 5§F#&

JH- 4 e A o L IR SR Y, AR = KR A AR T2 I Rl . HCC (1) 3 20 6 DR 3 A0 45 18 12 7
B R B QY RO BRI G . KRB WE R AN AERS PR D7 e 55 [14]. M2 HCC R % fx
L, H R 28008 Bk Gy v B AR Bl LK) HCC i (Rl R I S 4F Rk HCC YR YT LS TIRK
B, AFES TG &3 EIMITRZE . HEETT . FARVIBRAZESE, H HCC BFpTs
AR, 5 FEERZFEIE 80%, 5 K 3 T2 Ml R AR I K [15]. 1% INCRNA # A ILANIE
B2 5 4% HCC 1E A (1% Fh s ik e [16]. SRR USRI SR L, €25 7 aH HCC N I&
PR ) E[17]. HCC RAMELRL R UINLRIEAR KRR EADANE R . Rk, e W Jed AR RN A2 1)
SRS, R RFT HCC W97 ik B IR EE . WK [8], MAPKAPK5-ASL 7E HCC + L,
5 HCC B R K/ p = 0.006) Fii¥RT £ & M (p = 0.001) IMEF{ZIE( p = 0.008). B U i JRg - itk (2 45 4 75
(TNM) (p = 0.001) ALK ) 447 3 (p = 0.0002) & & AH K« 7EDIRE |, MAPKAPKS-ASL [ fi4] 7 HCC
MG A EMT, 5 SAMIET:. MAPKAPKS-ASL it FiAMRIAN HCC & KFfiiFEH .
MAPKAPKS5-AS1 FZ47 T HCC A gm i, @it 7 IR %4+ RNA 4% miR-154-5p L
PLAG1 FE£¥4E 2 (PLAGL2) 1L, MIMTEGE EGFRIAKT 155165, HIF-1a AT LB 5830145 & LA
i MAPKAPK5-AS1 #%3%, MAPKAPKS5-ASL @it PLAGL2 75 HIF-1a Rk, £ HCC M EEN T
) MAPKAPK5-AS1/PLAGL2/HIF-1a 15 5 HCC #fE . Tao [9]%%iF5L, MAPKAPKS5-ASY il fa &
c-Myc & AR 2 R MY C 175 5 1 40 B e B A 1 40 i 12 3RS 4(CDK4). CDK6 AT S HIMERAH G B 1 2
(% 0, et GL Wl S B ¥, JE&EMER 1 HCC 4uMIi S 356 . Lh ERE SRR
MAPKAPKS5-AS1 1] ¢ & HCC ¥ 7E B)76 Y7 58 sUA L5 P ]+

4.2. LncRNA MAPKAPK5-AS1 53LiR#E

FUE e SEURAESE T H EE A, 4 H A DA LA, 2020 SE4BRkF 68.5 5 AFET-FLIRIE[18].
K2 BN 2 e, b 85%I1 s i 49 ok FL FLIR 34, 15%% H /N bRz o LR 40 M F R =2
I BRI N R A K IR T 2 AR 5B 5 T i e 7 ik B B [19]. /)T B H B F AR
BT~ AT BRAIE T (A 22 Bk S BRI 22 Bk STT) R A 20 AR T 5 [20] 0 LRI (1 R 09 SR ARIFE T 3B 4
BT, BWRE AR RN . LncRNA 7E 7L b 7 ik, I mT R4 b g 40 M 3 5 SO e 25 Th Re[21]
WK [22] W FRAESE, I EVE R Sz K . Transwell SZI6: 7 25 5 4 7% B 28 (Western Blot) S2 46, R fik
MAPKAPKS5-ASL FE[K 5, . i 4 i v 3 T2 i 30 BT e At £ i W6 25 982D, E-cadherin 25 [ 3A F AN
N-cadherin H %15 T, H Ki67 RIAKT K, #&RmIE MAPKAPKS-ASL JG FLIE 458 . 1T#
SRR AN, FRES B - [ FUEEAL(EMT) i F2 . starBase ¥ ZEHE 77 MAPKAPKS5-AS1 1] AE#E (4] miR-96,
WU N Z AR 5 S HE 7R P 66 B 5 A IR 52 M i5 14 - MAPKAPK5-AS1 1]l ik MAPKAPKS5-AS1/miR-96
B R AR . UL WA MAPKAPKS-AST ] 1 Jy FLARE 167 — 08 & i -

4.3. LncRNA MAPKAPK5-AS1 54 E 55
45 E ¥ (colorectal cancer, CRC) & 55 VRS — Ko DUJsAE, @ PEZE 0 WUiE, KRR &, SR R &,
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TEA R[23]. R4 B IGAR SRR G AR ED . FARUIBR. BoT A5, (HEHET
JERE[24]. TR HRE A 25 2 45 B e B TG A R F BRI . 228045 B A 2 &1 49
SERAE, W5 R — RN ER AR R AR Ak DL R I (KRS 5 B 1 S T SR R0k, R I CRC IR SR b &
YIRGITHE SR G H B, TCGA #¥E FEFI GEO #i#i i i /k MAPKAPKS-ASL 7 CRC A 4 Eil,
MAPKAPKS5-ASL 7K-F I 5 TNM 20 IAE G, GRS, AN R A B 7 B AF [ 25] .
MAPKAPKS5-AS1 CUIE B ol 1 35 gt N JETE RNA, it 5 miRNA N TeA%: 35 4 R 1 1 i A 5e 3
A1k [26]. HHF7ERA[6], MAPKAPKS-ASL 7£ CRC A L F+i% S AN i A F2 . ik MK5-AS1
FERSMIFI TR AR ZE, FEIHEN R . MK5-ASL @it ifE4i ik let-7f-1-3p 17 SNAIL (IFEIL,
IR AR AR IE ] MAPKAPKS, 1641, MAPKAPKS-ASL if 7] UMEHE MAPK 0% 25 1 5(MK5) &
B, 1M MK5 2 3E c-dun FIBERRAL, c-dun Jlid B E4s & BEEHR N A2 1 (SNAIL)FEBUS H A (et 45 B
W K e . MAPKAPKS-ASL & mldd ¥ [a) p21 it 4 B s i) K Jé[25]. MAPKAPKS5-ASL £ CRC
g R AR R R B AR, TRy CRC 4 FR YT HTil A,

4.4. LncRNA MAPKAPKS5-AS1 5 fififE

i =E L3 SR I Pt e A /N 2 Bl , LGRS R SR AR RS g R A [27]. MR
Ji(Lung adenocarcinoma, LUAD) & ™ ® [ fififig < —, (5 FTA i B 40% A 4[28]. fEHE, B4 5l
A2 LUAD B $id 100 77, FET- NEGHET 20 /7. FLPOER A R0 8 SEmE A R[29], SR
it A ML AT AN B A, T8 = m SR AR AR B4, TR LTS5 LUAD J2& — T B KBk - A3 0T 98 387 [30]
MAPKAPK5-AS1 7E LUAD A4 =4~ LUAD 41l % (SK-lu-1. A549 il H1299) st ik o 7E i ik Joi b i
i fik MAPKAPKS-ASL J&, AR TE S Ee o Bav& I 08 /b, CCK-8 3 H S5s it m LUAD 4 i (1) 4 K
B2 52 B o St Ah, BETEARICY) Ki-67 B 5% udt et i or, LUAD 41 3858 A8 /1 7/E MAPKAPK5-AS1
TG EERE, BT e n. MAPKAPKS-ASL /£ LUAD #1415 % 1A HAEW 2 LUAD 41t
FEFIR TS5 Dh e, HAE I nT BeAE o i L DA i it g & 2B ke . [RItk, MAPKAPKS-ASL A E R
fitsg s W, 697 AT A AR B

4.5. LncRNA MAPKAPKS5-AS1 5ERBR#%

FRODR Mg A2 P9 70 W0 R 40 5 LIRS Jge SR L P o D0 2 Rk B 5K e e v AR HR s i 26
TR R ETHEAR31]. SRR IR 1, 2018 4EZ14 567,000 4 FUIR IR 2 Wy, Herh %) 15.9%
(9 ) R AR AR R L [32] 0 ERAR FEOIR B (DI PR VB 7 A BLHE U PR RA YT« HR AR DD BR AR FOIR R B R 0
FAITENRIIETT R, BEHITRORAEEAR . Kk, B ER IS AL A B Y, XAalfEs
R BB W RNGYT k. BEARERM, FHRIAM IncRNA TEALHE HUR AR 7E P (058 1 e 8g 1) % e
R ¥ B EVE I [33] [34]. WEFTIESE[35], MAPKAPKS-ASL ()2 5 BRI (IG5 . TR RE
Ko RHERFAHIEE RN (QRT-PCR)S K, SIEHAIMIAHL, MAPKAPKS-ASL 7E H R i 4 sk
ko DIRellE R, MUk MAPKAPKS-ASL A 5 & 1| BCPAP H1 TPC-1 4t il Fity 5 5 A5 2% ik 44 Ffd
T IEANE K B miR-519e-5p 52 MAPKAPK5-AST f1 i1, i MAPKAPKS-AST 252 111l 2 g % 4
ERMRZE, HimEidiEanth miR-519e-5p (AN H T, XK MAPKAPKS5-ASL 1] GE1E JviRTT HAR IR
T — NEEA A I A

4.6. LncRNA MAPKAPKS5-AS1 5B RE
IR R 5 3 L K 2 RGBT, 24 5 P AR 7 BRI 44%, LA G BR
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TUGAS R [36] it 5 BF 40 MR i 10 2 IR SR R i 22 1, LR AL A A7 15~23 H, 5 R R
T 6% [37]. #hi2)5, MBI FIARAERTT AFEF R VIR S AT AT (& S ) FB0T 55 . R
I 77 S FT Re PRI AN [RI B B AR B3 AR IR T A 22 7. BRI, EWRIA T N R U VR T T BB
J71%[38]o INCRNA ThRESZ 451 2 5 I I8 A paLi], A5 i i 7 T2 AN HG 5B [39] . Luan S5 [40]8F Fi k3, il
i IncRNA- A W 3 (RIS RIA M 4%, 15 T 55 FBEAH G MAPKAPKS-ASL [FHEiF . MAPKAPKS5-AS1
FE IR R B SN TS R & (p < 0.01), @il Kaplan-Meier 477 B2k 0 H1 fon, MAPKAPK5-ASL &k ik
B 6 FERAEFYBMEREEEHEI P < 0.05), REFREEGFIERZE, H MAPKAPKS5-AS1
ARG R F i LAk, MAPKAPKS-ASL Al 5 miRNA /B R RIZRIL, 5 E S e
eI E AR [41], MAPKAPKS-ASL i4bUE 2 5 1 R AR I 58 R S i [17]. MAPKAPKS5-ASL X
Fe IR s B TS AR, AT e ROV R A T RO VE 7 S A5

4.7. LncRNA MAPKAPK5-AS1 5. REMH X35

FRIBHESCTT R (RA) B —FHEN: B & Rt SOEBN, & —Fhiists . EMEIFE R 5 22
R, SMEINETIE SRS TR, BROM. B M. RES. RIS R4%[42]. HAl,
RA 43R B R L8 1%, LAt 2 W[43]. KRB HEF(RE)FIHURERR I & PR (ACPA)IAFIES
A RA 7 AW AR . RA B ELI R A H AR IR 25101677, LIRS 5E R MR el /D WA iR
ARG PRARAE . H A A 3 R R R AG R TR T80 42 ACPA [44], {H RA IR PR i o 56 42 [ B .
AW FCIRIE, 0HE TR F AR RA B AOm AL 2 EEAE . Wen [45]560F 70 R B, X RA BT
HEN TR GO &EHEHT, T8 MAPKAPKS-ASL 541/ f& T2 5 WA ¢, 7+ H MAPKAPK5-ASL 7£ RA
BERRAE T M RA B AR FEARLER]IT gRT-PCR 7047, #2278 MAPKAPK5-ASL £
RA B R RIEAKFEAG . BCE BRERHIE #2870 BT (ROC)$7r MAPKAPKS5-ASL 1] AUC 4 0.644, p fH
5 0.025, #U#PE A 0.613, HFFEH 0.657. Spearman AHICHEAS G 70 #1478 MAPKAPKS-ASL 5 RA IR
Fabr IgM IS SC[12)250F FUE S, MAPKAPKS-ASL 7575 I Rl £ 245 40 A1 4/ JE) i B4 42 40 it vh 2655 43
FEAI, 39T XUB B8 vl i 4% MAPKAPKS-AST #llii RA 48 5E e N AME AR T, 1677 RA. LA ERF7THR
7~ MAPKAPKS5-ASL AT RE1E A RA [T TE L Wi AE Wbs A FE T8 7 1A

4.8. LncRNA MAPKAPKS5-AS1 SiBLIheErERR

JHR BERE 75 A 1A Co LT REBRAS (SIMD) 2 ik B R 8 P2 B R AR o JE UG SEIRORICo JL 4 L o 12 2
SIMD K &1 =N KHE R ZK[46]. HEZ FE(LPS) & 22 I I M o Al e v (1) — B 4, v S EUWIMSE » LPS
AL SO AR 2RE T 13RS, Sl O UL AE R RTTE T, HlSS ORI 4i Thae, RASEFRM
PO J13E 5 [A7]. LPS 53 (0o A0 497 Hh 1 48 1 453 4% o 5 BOHME VR A AR I s AP0 R B0 S T 110 3 22 TR 3R [48]
SIMD H T HIBEEHLHI S A4, H aTEEA A 2IRYT H0E . FEHRIE, IncRNA TE LPS 5 53 /1 98 i /= 8 [
R B EEH . Chen [13]%5IE5E, MAPKAPKS-ASL 7E LPS 55 (1.0 5495 2k -3, 1 miR-124-3p
Fikyk/ . Starbase H# FE T miR-124-3p Jy MAPKAPKS-ASL [#1 Fii% miRNA, XU % E B 1 3
For MIHIE S miR-124-3p 5 MAPKAPKS5-ASL #A5 . wifli MAPKAPKS-ASL MK 1 LPS 5 3 (1 41 fa i -0
RAE N, T miR-124-3p (i R iAW H T MAPKAPKS-AST [FRAK AT LPS 755 0 20 L 5 T N 28 i e o7
FI52 0 . MAPKAPKS-ASL Al miR-124-3p #& % HAH 52 W 41 L 3R 15 . MAPKAPKS5-AS1 8 i ¥ 45 1t
microRNA-124-3p/E2F3 {2 LPS 7S LLAAERIMI . FH7E#78 T MAPKAPKS5-AS1/miR-124-3p/E2F3
HIAE LPS 551 HOC2 2 B i T 5 i s S 3F Je o RO R A2 o il — i 9 0 2 500 L) e By
FFERARTT DI B 25 B AL B8 AR 4

DOI: 10.12677/acm.2022.12111477 10245 I IR = =23t e


https://doi.org/10.12677/acm.2022.12111477

Wk 2

5. INERIREE

INCRNA £ 3£ [RIZIAACH (Y o A B EE RN, 25 KM AR, R ez, Fx

WAL SR 545 . LncRNA MAPKAPKS-AS1 & MAPKAPKS 1% X554, H MAPKAPK5-AS1 #
RIUAEZ Rk Ab T 2R DR A, W AT . 5B . B RSB E R R &, RIER
MAPKAPKS5-AS1 7EA R R AR LS, B SH e R RS Mg a sk & B AR m I EH
RRAF S ENHEN RN, ek IR B . BN — R R B 4 MAPKAPKS-AST (T, &
OB 2 AGE ST 773, AR OB IR T It E 2 L2 .

SE K

[1]
[2]
(3]
(4]
[5]
(6]

(7]
(8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

Rosenbloom, K.R., Dreszer, T.R., Long, J.C., et al. (2012) ENCODE Whole-Genome Data in the UCSC Genome Brows-
er: Update 2012. Nucleic Acids Research, 40, D912-D917. https://doi.org/10.1093/nar/gkr1012

Tan, Y.T., Lin, J.F.,, Li, T., et al. (2021) LncRNA-Mediated Posttranslational Modifications and Reprogramming of
Energy Metabolism in Cancer. Cancer Communications (London), 41, 109-120. https://doi.org/10.1002/cac2.12108

Qian, X., Zhao, J., Yeung, P.Y., et al. (2019) Revealing IncRNA Structures and Interactions by Sequencing-Based Ap-
proaches. Trends in Biochemical Sciences, 44, 33-52. https://doi.org/10.1016/j.tibs.2018.09.012

Goodall, G.J. and Wickramasinghe, V.0O. (2021) RNA in Cancer. Nature Reviews Cancer, 21, 22-36.
https://doi.org/10.1038/s41568-020-00306-0

Perander, M., Keyse, S.M. and Seternes, O.M. (2016) New Insights into the Activation, Interaction Partners and Possi-
ble Functions of MK5/PRAK. Frontiers in Bioscience (Landmark Ed), 21, 374-384. https://doi.org/10.2741/4394

Yang, T., Chen, W.C., Shi, P.C., et al. (2020) Long Noncoding RNA MAPKAPK5-AS1 Promotes Colorectal Cancer
Progression by Cis-Regulating the Nearby Gene MK5 and Acting as a Let-7f-1-3p Sponge. Journal of Experimental &
Clinical Cancer Research, 39, Article No. 139. https://doi.org/10.1186/s13046-020-01633-8

Yang, Z., Jiang, S., Shang, J., et al. (2019) LncRNA: Shedding Light on Mechanisms and Opportunities in Fibrosis and
Aging. Ageing Research Reviews, 52, 17-31. https://doi.org/10.1016/j.arr.2019.04.001

Wang, L., Sun, L., Liu, R., et al. (2021) Long Non-Coding RNA MAPKAPKS5-AS1/PLAGL2/HIF-1alpha Signaling Loop
Promotes Hepatocellular Carcinoma Progression. Journal of Experimental & Clinical Cancer Research, 40, Article No.
72. https://doi.org/10.1186/513046-021-01868-z

Tao, L., Li, D., Mu, S., et al. (2022) LncRNA MAPKAPKS5_AS1 Facilitates Cell Proliferation in Hepatitis B Vi-
rus-Related Hepatocellular Carcinoma. Laboratory Investigation, 102, 494-504.
https://doi.org/10.1038/s41374-022-00731-9

Peng, Z., Ouyang, X., Wang, Y., et al. (2022) MAPKAPKS5-AS1 Drives the Progression of Hepatocellular Carcinoma
via Regulating miR-429/ZEB1 Axis. BMC Molecular and Cell Biology, 23, Article No. 21.
https://doi.org/10.1186/s12860-022-00420-x

Wang, Y., Setiawan, M.F., Liu, H., et al. (2022) Regulator of G Protein Signaling 20 Correlates with Long Intergenic
Non-Coding RNA (lincRNAs) Harboring Oncogenic Potential and Is Markedly Upregulated in Hepatocellular Carci-
noma. Biology (Basel), 11, Article No. 1174. https://doi.org/10.3390/biology11081174

SCEERE, XfiE, TE, S BRI IEEIL AT InCRNA MAPKAPKS-ASL X 28 R 535 4 8 5 s 4F e 4 i f 7 5
KAL), EFZE4%E, 2021, 46(24): 6542-6548.
Chen, W.W., Gao, G.Y., Yan, M.J,, et al. (2021) Long Noncoding RNA MAPKAPKS5-AS1 Promoted Lipopolysaccha-

ride-Induced Inflammatory Damage in the Myocardium by Sponging microRNA-124-3p/E2F3. Molecular Medicine,
27, Article No. 131. https://doi.org/10.1186/s10020-021-00385-1

Singal, A.G. and El-Serag, H.B. (2015) Hepatocellular Carcinoma from Epidemiology to Prevention: Translating Know-
ledge into Practice. Clinical Gastroenterology and Hepatology, 13, 2140-2151.
https://doi.org/10.1016/j.cgh.2015.08.014

(2021) Hepatocellular Carcinoma. Nature Reviews Disease Primers, 7, Article No. 6.

Chen, T., Liu, R., Niu, Y., et al. (2021) HIF-1lalpha-Activated Long Non-Coding RNA KDM4A-AS1 Promotes Hepato-
cellular Carcinoma Progression via the miR-411-5p/KPNA2/AKT Pathway. Cell Death & Disease, 12, Article No.
1152. https://doi.org/10.1038/s41419-021-04449-2

Yuen, V.W. and Wong, C.C. (2020) Hypoxia-Inducible Factors and Innate Immunity in Liver Cancer. Journal of Clin-
ical Investigation, 130, 5052-5062. https://doi.org/10.1172/JC1137553

DOI: 10.12677/acm.2022.12111477 10246 e R 2= 273k e


https://doi.org/10.12677/acm.2022.12111477
https://doi.org/10.1093/nar/gkr1012
https://doi.org/10.1002/cac2.12108
https://doi.org/10.1016/j.tibs.2018.09.012
https://doi.org/10.1038/s41568-020-00306-0
https://doi.org/10.2741/4394
https://doi.org/10.1186/s13046-020-01633-8
https://doi.org/10.1016/j.arr.2019.04.001
https://doi.org/10.1186/s13046-021-01868-z
https://doi.org/10.1038/s41374-022-00731-9
https://doi.org/10.1186/s12860-022-00420-x
https://doi.org/10.3390/biology11081174
https://doi.org/10.1186/s10020-021-00385-1
https://doi.org/10.1016/j.cgh.2015.08.014
https://doi.org/10.1038/s41419-021-04449-2
https://doi.org/10.1172/JCI137553

Wit 2

(18]

[19]

[20]

[21]
[22]
[23]

[24]

[25]
[26]
[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]
[37]

[38]

[39]

Giaquinto, A.N., Sung, H., Miller, K.D., et al. (2022) Breast Cancer Statistics, 2022. CA: A Cancer Journal for Clini-
cians, 72, 524-541. https://doi.org/10.3322/caac.21754

Feng, Y., Spezia, M., Huang, S., et al. (2018) Breast Cancer Development and Progression: Risk Factors, Cancer Stem
Cells, Signaling Pathways, Genomics, and Molecular Pathogenesis. Genes & Diseases, 5, 77-106.
https://doi.org/10.1016/j.gendis.2018.05.001

Elia, R., Maruccia, M., De Pascale, A., et al. (2021) The Management of Breast Implant-Associated Anaplastic Large
Cell Lymphoma in the Setting of Pregnancy: Seeking for Clinical Practice Guidelines. Archives of Plastic Surgery, 48,
373-377. https://doi.org/10.5999/aps.2021.00185

Li, Z., Hou, P., Fan, D., et al. (2017) The Degradation of EZH2 Mediated by IncRNA ANCR Attenuated the Invasion
and Metastasis of Breast Cancer. Cell Death & Differentiation, 24, 59-71. https://doi.org/10.1038/cdd.2016.95

Tk M, A, MK, % MAPKAPK5-AS1/miR-96 i 7L [l e 40 i 55 £% i 52 ma LI [J]. s b BE 2, 2021,
43(14): 2096-2100.

Siegel, R.L., Miller, K.D. and Jemal, A. (2019) Cancer Statistics, 2019. CA: A Cancer Journal for Clinicians, 69, 7-34.
https://doi.org/10.3322/caac.21551

Primrose, J., Falk, S., Finch-Jones, M., et al. (2014) Systemic Chemotherapy with or without Cetuximab in Patients
with Resectable Colorectal Liver Metastasis: The New EPOC Randomised Controlled Trial. The Lancet Oncology, 15,
601-611. https://doi.org/10.1016/S1470-2045(14)70105-6

Ji, H., Hui, B., Wang, J., et al. (2019) Long Noncoding RNA MAPKAPK5-AS1 Promotes Colorectal Cancer Prolifera-
tion by Partly Silencing p21 Expression. Cancer Science, 110, 72-85. https://doi.org/10.1111/cas.13838

Karreth, F.A. and Pandolfi, P.P. (2013) ceRNA Cross-Talk in Cancer: When ce-bling Rivalries Go Awry. Cancer Dis-
covery, 3, 1113-1121. https://doi.org/10.1158/2159-8290.CD-13-0202

Guo, X., Zhang, Y., Zheng, L., et al. (2018) Global Characterization of T Cells in Non-Small-Cell Lung Cancer by
Single-Cell Sequencing. Nature Medicine, 24, 978-985. https://doi.org/10.1038/s41591-018-0045-3

Mitiushkina, N.V., Tiurin, V.1, lyevleva, A.G., et al. (2018) Variability in Lung Cancer Response to ALK Inhibitors
Cannot Be Explained by the Diversity of ALK Fusion Variants. Biochimie, 154, 19-24.
https://doi.org/10.1038/s41591-018-0045-3

Nanavaty, P., Alvarez, M.S. and Alberts, W.M. (2014) Lung Cancer Screening: Advantages, Controversies, and Ap-
plications. Cancer Control, 21, 9-14. https://doi.org/10.1177/107327481402100102

Zhang, H., Wang, Y. and Lu, J. (2019) Identification of Lung-Adenocarcinoma-Related Long Non-Coding RNAs by
Random Walking on a Competing Endogenous RNA Network. Annals of Translational Medicine, 7, Article No. 339.
https://doi.org/10.21037/atm.2019.06.69

Zaballos, M.A. and Santisteban, P. (2017) Key Signaling Pathways in Thyroid Cancer. Journal of Endocrinology, 235,
R43-R61. https://doi.org/10.1530/JOE-17-0266

Bray, F., Ferlay, J., Soerjomataram, I., et al. (2018) Global Cancer Statistics 2018: GLOBOCAN Estimates of Inci-
dence and Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 68, 394-424.
https://doi.org/10.3322/caac.21492

Yuan, Q., Liu, Y., Fan, Y., et al. (2018) LncRNA HOTTIP Promotes Papillary Thyroid Carcinoma Cell Proliferation,
Invasion and Migration by Regulating miR-637. The International Journal of Biochemistry & Cell Biology, 98, 1-9.
https://doi.org/10.1016/j.biocel.2018.02.013

Han, P., Li, J.W., Zhang, B.M., et al. (2017) The IncRNA CRNDE Promotes Colorectal Cancer Cell Proliferation and
Chemoresistance via miR-181a-5p-Mediated Regulation of Wnt/beta-catenin Signaling. Molecular Cancer, 16, Article
No. 9. https://doi.org/10.1186/s12943-017-0583-1

Zhou, Y., Liu, S., Luo, Y., et al. (2020) IncRNA MAPKAPKS5-AS1 Promotes Proliferation and Migration of Thyroid
Cancer Cell Lines by Targeting miR-519e-5p/YWHAMH. European Journal of Histochemistry, 64, Article No. 3177.
https://doi.org/10.4081/ejh.2020.3177

Reni, M., Mazza, E., Zanon, S., Gatta, G., et al. (2017) Central Nervous System Gliomas. Critical Reviews in Oncolo-
gy/Hematology, 113, 213-234. https://doi.org/10.1016/j.critrevonc.2017.03.021

Shergalis, A., Bankhead, A.R., Luesakul, U., et al. (2018) Current Challenges and Opportunities in Treating Glioblas-
toma. Pharmacological Reviews, 70, 412-445. https://doi.org/10.1124/pr.117.014944

Pavlides, S., Vera, |., Gandara, R, et al. (2012) Warburg Meets Autophagy: Cancer-Associated Fibroblasts Accelerate
Tumor Growth and Metastasis via Oxidative Stress, Mitophagy, and Aerobic Glycolysis. Antioxidants & Redox Sig-
naling, 16, 1264-1284. https://doi.org/10.1089/ars.2011.4243

Bian, E.B., Li, J., Xie, Y.S,, et al. (2015) LncRNAs: New Players in Gliomas, with Special Emphasis on the Interaction
of IncRNAs with EZH2. Journal of Cellular Physiology, 230, 496-503. https://doi.org/10.1002/jcp.24549

DOI: 10.12677/acm.2022.12111477 10247 e R 2= 273k e


https://doi.org/10.12677/acm.2022.12111477
https://doi.org/10.3322/caac.21754
https://doi.org/10.1016/j.gendis.2018.05.001
https://doi.org/10.5999/aps.2021.00185
https://doi.org/10.1038/cdd.2016.95
https://doi.org/10.3322/caac.21551
https://doi.org/10.1016/S1470-2045(14)70105-6
https://doi.org/10.1111/cas.13838
https://doi.org/10.1158/2159-8290.CD-13-0202
https://doi.org/10.1038/s41591-018-0045-3
https://doi.org/10.1038/s41591-018-0045-3
https://doi.org/10.1177/107327481402100102
https://doi.org/10.21037/atm.2019.06.69
https://doi.org/10.1530/JOE-17-0266
https://doi.org/10.3322/caac.21492
https://doi.org/10.1016/j.biocel.2018.02.013
https://doi.org/10.1186/s12943-017-0583-1
https://doi.org/10.4081/ejh.2020.3177
https://doi.org/10.1016/j.critrevonc.2017.03.021
https://doi.org/10.1124/pr.117.014944
https://doi.org/10.1089/ars.2011.4243
https://doi.org/10.1002/jcp.24549

Wk 2

[40]

[41]

[42]
[43]

[44]

[45]

[46]

[47]

[48]

Luan, F., Chen, W., Chen, M, et al. (2019) An Autophagy-Related Long Non-Coding RNA Signature for Glioma.
FEBS Open Bio, 9, 653-667. https://doi.org/10.1002/2211-5463.12601

Zhang, J., Fan, D., Jian, Z., et al. (2015) Cancer Specific Long Noncoding RNAs Show Differential Expression Pat-
terns and Competing Endogenous RNA Potential in Hepatocellular Carcinoma. PLOS ONE, 10, e141042.
https://doi.org/10.1371/journal.pone.0141042

Coutant, F. and Miossec, P. (2020) Evolving Concepts of the Pathogenesis of Rheumatoid Arthritis with Focus on the
Early and Late Stages. Current Opinion in Rheumatology, 32, 57-63. https://doi.org/10.1097/BOR.0000000000000664

Smolen, J.S., Aletaha, D. and Mclnnes, I.B. (2016) Rheumatoid Arthritis. The Lancet, 388, 2023-2038.
https://doi.org/10.1016/S0140-6736(16)30173-8

Jonsson, M.K., Hensvold, A.H., Hansson, M., et al. (2018) The Role of Anti-Citrullinated Protein Antibody Reactivi-
ties in an Inception Cohort of Patients with Rheumatoid Arthritis Receiving Treat-to-Target Therapy. Arthritis Re-
search & Therapy, 20, Article No. 146. https://doi.org/10.1186/s13075-018-1635-7

Wen, J., Liu, J., Jiang, H., et al. (2020) IncRNA Expression Profiles Related to Apoptosis and Autophagy in Peripheral
Blood Mononuclear Cells of Patients with Rheumatoid Arthritis. FEBS Open Bio, 10, 1642-1654.
https://doi.org/10.1002/2211-5463.12913

Yang, C., Xia, W., Liu, X., et al. (2019) Role of TXNIP/NLRP3 in Sepsis-Induced Myocardial Dysfunction. Interna-
tional Journal of Molecular Medicine, 44, 417-426. https://doi.org/10.3892/ijmm.2019.4232

Tan, J., Sun, T., Shen, J.,, et al. (2019) FAM46C Inhibits Lipopolysaccharides-Induced Myocardial Dysfunction via
Downregulating Cellular Adhesion Molecules and Inhibiting Apoptosis. Life Sciences, 229, 1-12.
https://doi.org/10.1016/j.1fs.2019.03.048

Gichana, Z.M., Liti, D., Waidbacher, H., Zollitsch, W., et al. (2018) Waste Management in Recirculating Aquaculture
System through Bacteria Dissimilation and Plant Assimilation. Aquaculture International, 26, 1541-1572.
https://doi.org/10.1007/s10499-018-0303-x

DOI: 10.12677/acm.2022.12111477 10248 e R 2= 273k e


https://doi.org/10.12677/acm.2022.12111477
https://doi.org/10.1002/2211-5463.12601
https://doi.org/10.1371/journal.pone.0141042
https://doi.org/10.1097/BOR.0000000000000664
https://doi.org/10.1016/S0140-6736(16)30173-8
https://doi.org/10.1186/s13075-018-1635-7
https://doi.org/10.1002/2211-5463.12913
https://doi.org/10.3892/ijmm.2019.4232
https://doi.org/10.1016/j.lfs.2019.03.048
https://doi.org/10.1007/s10499-018-0303-x

	长链非编码RNA MAPKAPK5-AS1在恶性肿瘤及其他疾病中的研究进展
	摘  要
	关键词
	The Research Progress of LncRNA MAPKAPK5-AS1 in Malignant Tumors and Other Diseases
	Abstract
	Keywords
	1. 引言
	2. LncRNA MAPKAPK5-AS1的结构和功能
	3. LncRNA MAPKAPK5-AS1调控肿瘤和其他疾病发生发展机制
	4. 不同肿瘤和疾病中LncRNA MAPKAPK5-AS1的研究进展
	4.1. LncRNA MAPKAPK5-AS1与肝癌
	4.2. LncRNA MAPKAPK5-AS1与乳腺癌
	4.3. LncRNA MAPKAPK5-AS1与结直肠癌
	4.4. LncRNA MAPKAPK5-AS1与肺癌
	4.5. LncRNA MAPKAPK5-AS1与甲状腺癌
	4.6. LncRNA MAPKAPK5-AS1与胶质瘤
	4.7. LncRNA MAPKAPK5-AS1与类风湿性关节炎
	4.8. LncRNA MAPKAPK5-AS1与心肌功能障碍

	5. 小结及展望
	参考文献

