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KCNQL1 Opposite Strand/Antisense Transcript 1 (KCNQ1OT1) encodes a IncRNA from the opposite strand of
KCNQL1 in the CDKN1C/KCNQ1OT1 cluster that is reported to play a vital role in the development and progression

of cancer.

KCNQ10T1 human cancers long noncoding RNA

1. Basic Characteristics of Human Chromosome 11p15.5 and
InNcCRNA KCNQ10OT1 Gene

KCNQ1 Opposite Strand/Antisense Transcript 1 (KCNQ1OT1), also known as KCNQ1 overlapping transcript 1, or
LIT1, is a 91 kb un-spliced IncRNA located on chromosome 11p15.5 (Figure 1). The KCNQ1OT1 gene is part of a
cluster of genes that undergo genomic imprinting, an epigenetic modification involving parent-specific gene
expression modification. Genomic imprinting plays a critical role in fetal growth and development and is regulated
by a nearby region of DNA known as imprinting center 2 (IC2) or KvDMR, which undergoes differential methylation
(12 The human CDKN1C/KCNQ1OT1 cluster exists as imprinted genes, expressing only one copy, with the allele
activity depending on the parental origin. The paternally expressed KCNQ1OT1 transcript originates from intron 11
and is antisense to its associated protein-coding gene, Potassium Voltage-Gated Channel Subfamily Q Member 1
(KCNQ1) BIBIE The antisense INcRNA KCNQ1OT1 promoter maps to KCNQ1 imprinting control regions,

methylated on the maternal chromosome but un-methylated on the paternal chromosome.
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Figure 1. Schematic representation of imprinted gene clusters on human chromosome 11p15.5.

Genes located near the KCNQ1OT1 promoter (KCNQ1, CDKN1C, SLC22A18, and PHLDAZ2) that are imprinted
both in the embryo and extra-embryonic tissues such as the placenta are ubiquitously imprinted genes, whereas
the placental specific imprinted genes ASCL2, TSPAN32, CD81, TSSC4, and OSBPL5, and are only imprinted in
the placenta (Figure 1) [J. The ubiquitously expressed KCNQ1OT1 is more frequently localized in the nucleus,
interacts with chromatin complexes, and regulates the genomic imprinting of multiple genes through bidirectional
transcription-mediated silencing in cis B2l Thus, the DNA sequences of the KCNQ1 and KCNQ1OT1 genes are
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“read” in opposite directions and have very different functions. LncRNA KCNQ1OT1 is expressed in every tissue
(201 and regulates genes vital for normal growth and development before birth, as well as postnatal behavior B2,
However, deletion of its promoter or early transcript termination results in a loss of KCNQ10OT1 and a disruption of
imprinting in the CDKN1C/KCNQ1OT1 domain, which can lead to growth-related disorders (ex. Beckwith-
Wiedemann syndrome) and cancer, as well as bi-allelic expression of the entire KCNQ1 domain 2],

| 2. KCNQ10T1 in Human Cancers

In the present review, we will explore current knowledge on the role of KCNQ1OT1 in the development of various
human cancers. We will thoroughly discuss the molecular and mechanistic role of KCNQ1OT1 in modulating
oncogenic and biological functions, regulating cancer cell signaling mechanisms, and describe how its expression
correlates to clinical features (Table 1). The interaction of KCNQ1OT1 and miRNAs or/and proteins and the

potential targets in different cancers are summarized in Figure 2.
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Figure 2. Interactions between KCNQ10OT1 and miRNA/genes in different kinds of human cancers. KCNQ10T1

can interact with various miRNAs and genes in different tumor types (a), including female-specific cancers (b).
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Table 1. Functional characterization of IncRNA KCNQ1OT1 and its targets in various cancers.

Cancer

Colorectal cancer

Ovarian cancer

Cervical cancer

Glioma

Neuroblastoma

Sarcoma

Oral squamous cell
carcinoma

Tongue squamous
cell carcinoma

Maxillary sinus
squamous cell

Expression Level

Upregulated

Upregulated

Upregulated

Upregulated

not investigated

not investigated

Upregulated

Upregulated

Upregulated

Role

Oncogenic

Oncogenic

Oncogenic

Oncogenic

Suppressor

not investigated

Oncogenic

Oncogenic

Oncogenic

Associated
Clinical
Features t

Tumor size, TNM
stage, lymph
node metastasis,
distant
metastasis,
histological
differentiation,
adjuvant therapy,
primary tumor
site, OS, DFS

oS

not investigated

Histopathological
grade

not investigated

Histological type,
metastasis,
tumor depth,
necrosis

not investigated

Clinical stage,
node metastasis,
survival status,
cisplastin
sensitivity

not investigated

Functional Role
T

Proliferation, cell
cycle, apoptosis,
migration,
invasion,
aerobic
glycolysis,
methotrexate
resistance,
adjuvant
fluoropyrimidine-
based
chemotherapy

Proliferation,
invasion,

Proliferation,
metastasis, and
radioresistance

Proliferation,
apoptosis,
migration,

invasion

Apoptosis

not investigated

Apoptosis,
migration,
invasion

Proliferation,
migration,
invasion,
cisplatin
resistance

Viability,
migration,

Regulatory Molecule and
Pathway [Reference]

miR-217/ZEB1 L3l miR-
34a/Atg4B [141:
miR-760/PPP1R1B B; miR-329-
3p/CTNND1 18; miR-216b-
5p/ZNF146 18]: HK2 (17
PI3K/AKT 8, cD155 (19

miR-142-5p/CAPN10 22

miR-491-5p/PKM2 21

miR-370/CCNE2 22
miR-296-5p/Bax 23

miR-29c-
3p)/JARID2/CDK8/DNMT3A/TET1
[ﬂ]

miR-185-5p/Rab14 23]
miR-211-5p/Ezrin/Fak/Src [28];
miR-124-3p/TRIM14 [

miR-204/EphA7 [21]
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Associated .
. % Functional Role Regulatory Molecule and
Cancer Expression Level Role Clinical
Features 1 T Pathway [Reference]
carcinoma invasion,
Proliferation,
AL e Upregulated Oncogenic not investigated apoptosis, PMA- miR-326/c-Myc 28]
leukemia induced
differentiation
Proliferation,
apoptosis, B-catenin 29, KCNQ1/DNMT1 [32I;
Osteosarcoma Upregulated Oncogenic not investigated in r:sg(;i“cl)znl\’/lT e o tiulie e
pregu gen investig invasion, EML - 5 ALDOA I, miR-192-5p/LARP1
aerobic gylcosis, 2
fluorouracil
resistance,
Chordoma Upregulated Oncogenic not investigated Mu_lt|drug miR-27b-3p/ATF2 [
resistance

Breast cancer

Cholangiocarcinoma

Hepatocellular
carcinoma

Bladder cancer

Lung cancer

References

Upregulated

Upregulated

Upregulated

Upregulated

Upregulated

Oncogenic

Oncogenic

Oncogenic

Oncogenic

Oncogenic

Tumor size,
tumor count,
tumor stage

Tumor site,
differentiation
grade, tumor

stage, TMN
stage, lymph

node metastasis,
postoperative
recurrence

not investigated

Poor prognosis

Tumor size, TNM

stage, disease

Proliferation, cell
cycle, apoptosis,
migration

Proliferation,
apoptosis,
invasion, EMT

Proliferation,
viability,
survival,

apoptosis,
migration,
invasion,
metastasis,
oxaliplatin and
sorafenib
resistance

Proliferation,
apoptosis,
migration,

invasion

Proliferation, cell
cycle,

miR-145/CCNE2 &; mir-107 &

miR-140-5p/SOX4 (&

miR-7-5p/ABCC1 & miR-
149/S1PR1/PI3K/AKT L9: miR-
506/PD-L1 LL; miR-148a-
3p/IGF1R 12

miR-145-5p/PCBP2 32

miR-204-5p/ATG3 E2: MDR1 B4
miR-27b-3p/HSPY0AAL B8l; miR-

1. Shen, Y.; Xu, J.; Pan, X.; Zhang, Y.; Weng, Y.; Zhou, D.; He, S. LncRNA KCNQ1OT1 sponges
miR-34c-5p to promote osteosarcoma growth via ALDOA enhanced aerobic glycolysis. Cell Death
Dis. 2020, 11, 278.

2. Zhang, Y.; Cai, W.; Zou, Y.; Zhang, H. Knockdown of KCNQ1OT1 Inhibits Proliferation, Invasion,
and Drug Resistance by Regulating miR-129-5p-Mediated LARPL1 in Osteosarcoma. BioMed Res.

Int. 2020, 2020, 7698767.
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Associated .
Cancer Expression Level Role Clinical Functional Role  Regulatory Molecule and ||
T Pathway [Reference]
Features t Med
stage, lymph autophagy, 129-5p/JAG1 B8 mir-372- [ '
node metastasis, apoptosis, 3p/ATG5/ATG12 B7: JAK2/STAT3
histological migration, 8 TGF-p1 B
differentiation, invasion,
smoking history, aerobic
oS glycolysis,
multidrug Uentl
resistance, q y
irradiation
resistance
Clinical stage, ), Z.; et
tumor size . . . .
' not investigated 42
Lung cancer Upregulated Suppressor lymph node Proliferation [¢} s
metastasis
Melanoma Upregulated Oncogenic Poor prognosis Prollferathn, miR-153/MET 411
metastasis
man
Proliferation, i |
Prostate cancer Upregulated Oncogenic not investigated mof;;z: MiR-15a/PD-LL ¥2; miR-211- pial.
preg g 9 ULl 5p/CHI3L1 43
invasion,
metastasis
TNM stage, local i . nbUteS
) . Proliferation,
invasion, lymph iabilit .
node metastasis, ;Itljrvil\gI’ miR-9/LMX1A M; miR-145- XIS.
Gastric cancer Upregulated/Downregulated  Oncogenic/Suppressor distant a0 tosi’s 5p/ARF6 [45]: miR-43198/DRAM?2
metastasis, p P T 461
. : migration,
histological ) )
invasion
grade

cholangiocarcinoma progression via miR-140-5p/SOX4 axis. Arch. Biochem. Biophys. 2018, 658,
7-15.

9. Hu, H.; Yang, L.; Li, L.; Zeng, C. Long non-coding RNA KCNQ10OT1 modulates oxaliplatin
resistance in hepatocellular carcinoma through miR-7-5p/ ABCC1 axis. Biochem. Biophys. Res.
Commun. 2018, 503, 2400-2406.

10. Cheng, J.L.; Li, D.J.; Lv, M.Y.; Pei, Y.J.; Zhang, X.J.; Li, L.; Liu, X.Y.; Fan, A.H. LhcRNA
KCNQ1OT1 regulates the invasion and migration of hepatocellular carcinoma by acting on
S1PR1 through miR-149. Cancer Gene Ther. 2020.

14eZRangNy; @uaer Xmaa hrdeYogias@siFu, averlCaOAGIT (0sontdiberss-ties ardfdvib eERtarbihatial-
megrogramaricansiten{didahd-1-mediated immune escape via sponging miR-506 in hepatocellular
carcinoma cells. Int. J. Mol. Med. 2020, 46, 1794-1804.

b 3.Regulatory:Mechanisms of KENQLQTAcna1011 Promotes
Progression of Hegljtocellular Carcinoma by miR-148a-3p/IGF1R Axis. Technol. Cancer Res.

34, ImPpagt ot KONQAQL] gy roRNA Regulation

13198k AS vctiGaes CRRAanythQniRINAA aFe theumpst YaauentyQdentified igloBicabiamrctivn RUNGNOT anthirRs
beepn AsEEEB IR MRARTOND RaCIRIRESUR Asigratol Ay epeiekal-feaerisnyfar traneieestiy 2, and
ino@tﬂ@ﬁ@@gdmggif@@r.eéﬂnaéﬁm@giqmgﬁ_@@ﬂ;,@\,I(gg@lgg@_regulated zinc finger E-box binding homeobox 1
(ZEB1 anEi re&;qlﬁedDCRC cell proliferation, migration, and EMT formation 22! (Table 1). Similarly, the miR-329-

14. Li, Y.: Li, C.; Li, D.; Yang, L.; Jin, J.; Zhang, B. IncRNA KCNQ10OT1 enhances the
3p/CTNND1’ (Catenin délta-1) axis'was 'demonstrated to interact with KCNQ1OT1 to modulate SW480 and LS1034

chemoresistance of oxaliplatin in colon cancer by targeting the miR-34a/ATG4B pathway. Onco
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CRTacgetsrTdetirp2lidatic?, 26gRia668vasion, and apoptosis 12, In a xenograft mouse model, knockdown of
TR SRRy e A eaaRe K T e S ARG B TR IR T agied
PP R BB S T RICSURE S BB R oMY RSRI RGP AALRI AR A Rfphoe
Sl 35, O3PS SRS 8L KGR 1,558,256, 9ghoe of miR 204 i he progresson o
MSSCC and explored the role of ceRNA regulation of the KCNQ1OT1/miR-204/EphA7 axis [ZZ. Cell-based studies
TiRei€htd tRat RBRIDISTY - kitRRe ok MHINEIENG IR 4G 8RS MBI RO SRROREE dRIRIR@EHRation in
HL SRIHRF GO SARRAT BERIESSRHARGY i UPCER A InNEZ Gind 1ANRi R Ry QR c SReth[Shcd8bhe, basic
1HEIRHRIR R RS, TRt 851N 5-Lias o KR KT Y ed BIRG A SRS RIQA and migration
in IO PO T pronites ko R e EarHBIGE SE4hip efifta RKiRLABISL IR BO3IyLiSTalklh dk dhiidiigea

expg_rim?m@ eAquWZ'Dwtngtel\y@g@gﬁ_Eg@ip_—dependent kinase 8 (CDKS) is involved in the epigenetic
regulation of the KCNQ1OT1-hsa-miR-107 axis, as CDK8 has been previously shown by Li et al. to regulate miR-
%ﬁry%&&.@ai, L.; Zheng, K.; Cui, C.; Huang, R.; Zheng, Z.; Xie, L.; Wu, C.; Yu, X.; Yu, J. IncRNA

KCNQ10OT1 knockdown inhibits colorectal cancer cell proliferation, migration and invasiveness

KCN@ 186 PLKAAKE Ratvay 3Rkl etHidRR0 2SR ER4 egulating miR-27b-3p/activating transcription

19°02 ATE2)IHRYTRN Festea bagdyner-sellsCihZw abal 2nagihesised tiffgl ENQUREM iscapplataghwith
Pooy pfogpngis I Aatiensi Y KictRloiAmP RAIZORE (RI BD FaMeivRdy RIBSBIORIB RS- 3P FKAIE 4ARID2
COED AW Yo 1P ior TPl duIdhiHe i 1BERIRFEENAMFIOBIdTek aPtaAe e irasist for

treaé@gquﬁTﬁga}o_—g_lygtg_r of patients with a poor prognosis. KCNQ1OT1 upregulation induced cell proliferation
and migration and inhibited apoptosis in HOS and U20S OS cells through competitive binding of miR-4458 and
2srbindiig SR o2 @ ¥hibz) b, P88y BN RaR0ddPIUBYCS, VLA GG PEASITERRISN by
enn4dcMedulaing MIRiI42-RRIGAPINED &S MaliGe Rt EenpmoMed:- 404%:iFiRlfkse A (aLboA)
2daxpiressienW, viGaant inSivip HETabny); Y.; Song, C.H.; Zou, L.J.; Ye, F.X.; Zhang, H.C. KCNQ1
opposite strand/antisense transcript 1 promotes aggressive biological behaviors of cervical cancer

KCRQIAJiA PElfAsth EOMRIUIANGARIZGGBUSAR D IATIRA IGhAUB-APr2P s "aSiding &y (NCTERTRS SXPrARRAR !
polyz(&bpigg{i_ng protein 2 (PCBP2). PCBP2 is a target of miR-145-5p, and its overexpression results in the
progression of BC by modulating cell proliferation, migration and invasion, and cell apoptosis 22 (Table 1).
Zaiecr:’ecfcr)]r%’, Wc@félgl ‘]é>’.<p|‘rieu§3|)c()'ri 'ﬁ%léy \l(d.e(r%tH)(/)’tfgé; s(,Bu%(s)étYd.nge' [yvatlérClEQ ev\ﬂth‘]'ai %brzé;a'\élgr’eg's-’lv%t Shenotype.
wah 2 AN LI QNN RGO RNE KGR ik RosBRINGS SAme G MANIRRAN ¥ figand

1 (ﬁ% aél)p e@slllgﬁ?’tzg(% llj\g%g &élﬁérﬁ%ﬂ?'r%&%t%ﬁ%%ﬁ%v%g%z’ojf%zﬁé'and H460 NSCLC cells B8 (Table

28, IKCNIQVIO TIuwxs HIprZbiaeted. @ ; ivealjaion: réhssantyl@\D Zele avik is LlaesirtedonighnibaclodingsRonae to
antiKgNe) 1@athend ATotes pup eSS roh e Ro bidstsmE L diiscbldeyu iativer ealR-RO BoBl/ Bdiatndistherapy-
resisEBISCE!I2 Gk eInERAged radiosensitivity both in vitro and in vivo by sponging miR-372-3p and
regulatingzautophagy-related targets (ATG5 and ATG12), therehy inhibiting _autolghagy (Table 1). KCNQ1OT1 is

24.°7hu, Z.; Jin, Z77 Zhang, H.; Zhang, M.; Sun, D. Integrative Clustering Reveals a Novel Subtype of
abeérgpttql_ upregulated in melanoma and retinoplastoma (RB) patient tlssues6 é:ompared with adjacent normal

_ ﬁ;ﬂg Sarcoma With Poor Prognosis. Front. Genet. 2020, 11, 6¢ o _ _
tissues [l Qverexpression of KCNQ1OT1 contributed to the proliferation, migration, and invasion of

2heBAOmE aldarBXGelld, By sPoRgingy . MRNEZLQAd pweasiey METT33io-aneoddhbiteapastagissne kinase
(MENPelkitptiyi i fhd @b atRaRtd axis-ihpeabagdRMuspeetvedr EiHBihgrableV)GrawtBiffeaIZHA&s as
a cBRNABBr4iR-124 to promote RB cell progression by regulating the transcription factor, specificity protein 1

(SP1) expression, and the silent information regulator 1 (SIRT1)/c-Jun N-terminal kinase (JNK) signaling pathway
541,
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26CKDang,1Swesl dhidthly ZqingssBd; KieCRSC, \ataahdtsVUndckd@wrlisyppre¥dadgeel. hratifeAdd CNIQre@oh] and
invaisigulateseratifieratich ankl1gispiatime gsigtameetdn tong (ENFIRGR 3¢ a Imdeich, Sang diatedfound that
K CE@ia/FakiSncosignalingrdgedsBeathyDiso2A@P, MIR/42L9 to upregulate the expression of DNA-damage-
[46] is di iR- -
F7ILE NP RBN9Y RGO 2R ARG M Aand B 5 Soheoding RUK KNGS PR omatay: 148a-3p
and acﬂ(%sitiv regulator for IGF1R,in HCC 22, . . . .
proliteration; migration, and invasion in maxillary sinus squamous cell carcinoma by regulating

In arln rlgc_ezrgdfs/t% {/1,053 %)ﬁgh Je't% .,”KBCI:%IC(SIFCBUI‘ 1,2 %)QL%,zg'ﬁg 9C 28_ e%g?s' were significantly increased in prostate

2&rchengsues LaonpaBdanithl. adjacent Yradaumbor, Wéses CHEengCNOLOAR Niak GNERMOD 1 reguitre! SR 1
exppeetit@r atyapod fiegenifatiba iamCapastosiy bytise omipnigmiRed2oteite giliEhs-€ Myt expigssiootion of
tunacudeasiye | (T beu e nfrarthieopias Rao2kdyr6 bf 288NQ48T1 significantly decreased PD-L1 expression,

29D o S B 8RS AT CRRBST €' SR L% BlfeesLarsg e funetion o
R PELSian B AL REMERT LRS! FRedaytn SbTENG 167l ould sghyoe sorafenid resistance
and PD-L1-mediated immune escape, regulate cytokine secretion and CD8+ T-cell apoptosis, and suppress

3Qidriichand: ifvadioNVaNge el re98@nt HYC £8RNGy JspbriggXmik:5ee Bl TrabBadintindspekdewthat
KCREEENQIQ T laStipRfiessesfesieivasienapesangiizes LaiersaieanaddeteybedshE BYpromising
thetdpyagktaiige:ONNLE bMaskiairg dcaadskapessianniink thaehalHeteiGowider2eis, 17, 804-818.

31. Wang, M.; Wang, Z.; Zhu, X.; Guan, S.; Liu, Z. LncRNA KCNQ1OT1 acting as a ceRNA for miR-
o L h AR S 3L R R R o e By reg Uty R D Giressiah TR el 4BEga Y
progll%t %r%rr?]staﬁlgagge%élzg?bzcell proliferation, invasion, and metastasis 3. Hao et al. found that
overexp'ression' of KC’NQl’OTl compétes with miR-211-5p expression, which functions as a ceRNA to promote

2HWWEN @xgre s Gkl PERUprbales M BN (HLKCYQidld AaaravalRsce!iRipIkedten Ntnay be a
profHESALI AL RER RAARILF AERINTBEQH PR Od WS HEsINIR AR SiRER th xR cferPeREibrelbi RcRBEDT1

pro%r%té’tjz@poptosis in neuroblastoma cells by sponging miR296-5p and upregulating BCL2 Associated X (Bax), a

Feyapyater ofiseldeqia i, eyggasting & caaerigeNiynaidrPeWEMNgO!s ¢dHNR3RIdding RNA

KCNQ1OT1 Promotes the Progressjon of Nopn-Small Cell Lung Cancer via Regulating miR-204-
33 fmpagh of KENGLOTL on Celf sianaling Pathways
3N R eRsiN uNRIPEIUAH SN BYY . IS IOV Kebckabvie BN girstilaisdiprr rOTRIK cirmlimT £,
higliglhtgstrpie e residignaste prckesxans Fbﬂ@%ﬁjiéiﬁdé&@iﬁé%ﬁa.s@%ﬁfébﬁ@ﬁémbﬁ*{ér!eVealed that
KCHRARMACE|.CYeERPBEsed 3nBPLC patients and is associated with a poor prognosis. Downregulation of
KCNQ1OT1 inhibits SCLC cell proliferation, migration, and invasion, induces apoptosis, and suppresses tumor
B owih Shdcha ansitams vix o R inadiaraddt P dig sy o Ié}id,:_fﬁesjg‘riul_é'i(i%gjs’e’_{‘jib\_lz(?/gfg%;éi & ucer
and SeNaterof frcenaton B RS U e e, 2 I, TGO, A R T R Pine
mal:lgéjnlflal_ln%{/D 989/'\%6?]0 aa)ﬂg %K%egggygéﬂs' 9 1ugp’rgg:13u ét%o%ggﬁT%éL 3P]I'gKIAKT signaling pathway 4. Moreover,
36CMEIQT Y. pedinaned LOSYaely plojifstnioR. higpRINA, KGAIKHHO Aiddp EmToiesprielbpy obideratmoo magealiomy
actaathinBasienivi@degulating miR-129-5p/JAG1 axis in non-small cell lung cancer. Cancer Cell Int.
2020, 20, 144.

37. He, H.; Song, X.; Yang, Z.; Mao, Y.; Zhang, K.; Wang, Y.; Su, B.; Li, Q.; Chen, H.; Li, Y.
Upregulation of KCNQ1OT1 promotes resistance to stereotactic body radiotherapy in lung
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38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

adenocarcinoma by inducing ATG5/ATG12-mediated autophagy via miR-372-3p. Cell Death Dis.
2020, 11, 883.

Zhu, Y.; Shen, Y.; Chen, R.; Li, H.; Wu, Y.; Zhang, F.; Huang, W.; Guo, L.; Chen, Q.; Liu, H.
KCNQ1OT1 IncRNA affects the proliferation, apoptosis, and chemoresistance of small cell lung
cancer cells via the JAK2/STAT3 axis. Ann. Transl. Med. 2021, 9, 891.
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Inhibition of INcRNA KCNQ1OT1 Improves Apoptosis and Chemotherapy Drug Response in Small
Cell Lung Cancer by TGF-B1 Mediated EMT. J. Korean Cancer Assoc. 2021, 53, 1042—-1056.

Sun, X.; Xin, Y.; Wang, M.; Li, S.; Miao, S.; Xuan, Y.; Wang, Y.; Lu, T.; Liu, J.; Jiao, W.
Overexpression of long non-coding RNA KCNQ1OT1 is related to good prognosis via inhibiting
cell proliferation in non-small cell lung cancer. Thorac. Cancer 2018, 9, 523-531.

Guo, B.; Zhang, Q.; Wang, H.; Chang, P.; Tao, K. KCNQ1OT1 promotes melanoma growth and
metastasis. Aging (Albany NY) 2018, 10, 632—644.
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15a to promote immune evasion and malignant progression of prostate cancer via up-regulating
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Hao, H.; Chen, H.; Xie, L.; Liu, H.; Wang, D. LhcRNA KCNQ1OT1 Promotes Proliferation,
Invasion and Metastasis of Prostate Cancer by Regulating miR-211-5p/CHI3L1 Pathway. Onco
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long non-coding RNA-associated ceRNA network to reveal potential prognostic INcCRNA
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