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qRT-PCR#M LINC00667. miR-454-3p. MAP3K9 mRNA & ik 7K-F; MTT kAL 4a 038 745 5L ; X
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miR-454-3p5 MAP3K9® A EAE R . 4 R4F4 , HNE1 S A E®H %78 L& faie48k , LINC00667.
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KT am R R K (P<0.05); Wb E BEiR4E AR 5236 2 7, LINC006675 miR-454-3p. miR-
454-3p5 MAP3K9 A e ¥ed % . 4T3, FALLINCO00667 4818 i _E 18 miR-454-3p& ik, F74)
MAP3KO& A, it fo 37 4] 5B & tm J Btk A M AT
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Effect of LINC00667 on the Malignant Biological Behavior of Nasopharyngeal
Carcinoma Cells by Regulating the miR-454-3p/MAP3K9 Axis
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Abstract This study investigated the effect of LINC00667 on the malignant biological behavior of
nasopharyngeal carcinoma cells by regulating the miR-454-3p/MAP3K9 axis. In this study, nasopharyngeal
carcinoma cells HNE1 were divided into the control group, the si-NC group, the si-LINC00667 group, the mimic
NC group, the miR-454-3p mimic group, the si-LINC00667+inhibitor NC group, and the si-LINC00667+miR-
454-3p inhibitor group. qRT-PCR was applied to detect the mRNA expression levels of LINC00667, miR-454-
3p, and MAP3K9. MTT assay was applied to detect cell proliferation. Scratch experiment was applied to detect

cell migration. Transwell method was applied to detect cell invasion. TUNEL staining was applied to detect cell
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apoptosis. Western blot was applied to detect the expression level of MAP3K9 protein. Dual luciferase reporter
gene assay was applied to detect the interaction between LINC00667 and miR-454-3p, and between miR-454-
3p and MAP3K9. The results showed that compared with normal human nasopharyngeal epithelial cells, HNEI
had higher expression of LINC00667 and MAP3K9 mRNA, and lower expression of miR-454-3p (P<0.05).
Compared with the control group and si-NC group, the expression of LINC00667, MAP3K9, cell proliferation,
migration, and invasion abilities were lower in the si-LINC00667 group, while the expression of miR-454-
3p and apoptosis rate were higher (P<0.05). The effect of transfecting miR-454-3p mimic on HNE1 cells was
similar to that of transfecting si-LINC00667. Compared with the si-LINC00667+inhibitor NC group, the si-
LINC00667+miR-454-3p inhibitor group had higher proliferation, migration, and invasion abilities of HNEI cells,
higher MAP3K9 expression, and lower miR-454-3p and apoptosis rate (P<0.05). The dual luciferase reporter gene
experiment showed that LINC00667 had a targeted relationship with miR-454-3p, and miR-454-3p had a targeted
relationship with MAP3K9. In summary, LINC00667 silencing may suppress the malignant biological behavior of

nasopharyngeal carcinoma cells by upregulating miR-454-3p expression and inhibiting MAP3K9 expression.
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MAP3K9 MUT/5 K73 %1l 5 mimic NC. miR-454-3p
mimic A YL HNE 141U, 48 h)a, WEE I F 24K
EWEE 5 minRFRAN, SR 5 A8 UG R Mg i T
DRI s ] 55 290 0 2 9 't 2R R 1A
1.4 GitE o

S s H (Y£s) % 7w, K H] Graphpad Prism 7.0
BAFHAT G0 0, PIALELIBCR T e i, 2 41 b A
KRR T 25007, Wid (A 2% 5 R H Tukey st
4. P<0.05F8RZ7A g o

1 LINC00667. miR-454-3p. MAP3KIFNE 34575
Table 1 LINC00667, miR-454-3p, MAP3K9 and internal reference primer sequences

LK 44 7 B 5I(5-3) T SIH(5-3)

Gene name Upstream primer (5'—3") Downstream primer (5'—3")
LINC00667 TGT GCG AGA AAG CCTACC TG GCC TGC ATC AAAAAG TCG GG
miR-454-3p TAG TGC AAT ATT GCT TA CAG TGC GTG TCG TGG AGT
MAP3K9 GAG TGC GGC AGG GAC GTAT CCC CAT AGC TCC ACA CAT CAC
U6 CTC GCT TCG GCA GCACA AAC GCTTCA CGAATT TGC GT
GAPDH CCCACT CCT CCACCTTTGAC GGATCT CGC TCC TGG AAG ATG
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2.1 LINC00667. miR-454-3p. MAP3K9 mRNA
FTIRIKT

5 NP6 E %, HNE1 91 LINC00667 2 ik 7K
FH 5, miR-454-3pFRikIK-F-F#AK, MAP3K9 mRNA
FIE KT R (P<0.05), WLFK2.
2.2 HLAHNE1IFLINC00667. miR-454-3pF
MAP3K9HImRNA FRiL 7K F

5 control A 1 si-NCHLLL# , si-LINC0066741
HNE14f g # LINC00667F1 MAP3K9 mRNAZRIAIK
F-BEAIK, miR-454-3pKIE7KF- T 51 (P<0.05); S mimic
NC L% , miR-454-3p mimicZH HNE 14l -F miR-
454-3p ik KT, MAP3K9 mRNA £k 7K T B&
ik (P<0.05); 5 si-LINC00667+inhibitor NCZ FL45% ,
si-LINC00667+miR-454-3p inhibitorZ] HNE14Jif1
miR-454-3pFR A K FFEK, MAP3K9 mRNAFK LK
FTHRE(P<0.05), W33,
2.3 RLEHNE1PEIBTELLER

Lj control 41 M si-NCZ1 L4, si-LINC00667
24 HNE L4 M 1] Daoof FE AR (P<0.05); 5 controlZi

A mimic NCZL L%, miR-454-3p mimicZl HNE1
41 1 D aoolE BE K (P<0.05); 5 si-LINC00667
ZH. si-LINC00667+inhibitor NC4L L%, si-
LINC00667+miR-454-3p inhibitorZHHNE 141 il 1] Do
i THE(P<0.05), W34,
2.4 RLEHNEIAPITRELER

5 control A Ml si-NCZH L5, si-LINC006674
HNE 148 i (1) %I I #7523 F£ 4K (P<0.05); 5 control
H AT mimic NCALLLH, miR-454-3p mimic4]1 HNE1
4 I R 1A AR (P<0.05); 5 si-LINC00667
ZH. si-LINC00667+inhibitor NC4L L%, si-
LINC00667+miR-454-3p inhibitorZl HNE14H itz [ £
IR A HETE(P<0.05), WE1AIES.
2.5 RLEHNEIAPRIZELLE

5 control A Ml si-NCZH L5, si-LINC006674
HNE 148 i (1) 42 N\ 48 i sk /> (P<0.05); 5 control
ZH AT mimic NCALLLH, miR-454-3p mimic4]1 HNE1
Y1 B 1R N 41 R Bk (P<0.05); 5 si-LINC00667
ZH. si-LINC00667+inhibitor NC4L L%, si-
LINC00667+miR-454-3p inhibitorZl HNE 141 it {117

F2 FALMAILINC00667. miR-454-3p. MAP3KIFRIALLE
Table 2 Comparison of cell LINC00667, miR-454-3p and MAP3K9 expression between two groups

ML

Cell lines LINCO00667 miR-454-3p MAP3K9 mRNA
NP69 1.03+0.11 1.08+0.11 1.05+0.11
HNEL1 2.85+0.29 0.39+0.04 2.94+0.30
t 17.604 17.685 17.754
P 0.000 0.000 0.000
%3 HNE19LINC00667. miR-454-3p. MAP3K93RiA7KFELER

Table 3 Comparison of LINC00667, miR-454-3p and MAP3K9 expression in HNE1
A
Groups LINC00667 miR-454-3p MAP3K9
Control 1.04+0.11 1.05+0.12 1.02+0.11
si-NC 1.02+0.11 1.02+0.11 0.99+0.11
si-LINC00667 0.43+0.05** 2.42+0.25%* 0.54+0.06*"
mimic NC 1.05+0.11 1.03£0.11 1.03+0.11
miR-454-3p mimic 1.04+0.11 2.45+0.25% 0.56+0.06*
si-LINC00667+inhibitor NC 0.46+0.06 2.48+0.26 0.55+0.06
si-LINC00667+miR-454-3p inhibitor 0.42+0.05 1.07+0.12¢ 0.96+0.11¢
F 114.247 145.331 62.139
P 0.000 0.000 0.000

*P<0.05, HcontrolZH A L ; #P<0.05, Hsi-NCALAH L ; #P<0.05; Hmimic NCZHAHEL; ©P<0.05, 5si-LINC00667-+inhibitor NCZHAHEL . n=9.
*P<(0.05 compared with control group; “P<0.05 compared with si-NC group; “P<0.05 compared with mimic NC group; “P<0.05 compared with si-

LINC00667+inhibitor NC group. n=9.
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Table 4 Comparison of HNE1 cell proliferation in each group

YA

Groups Do
Control 0.97+0.11
si-NC 0.94+0.10
si-LINC00667 0.68+0.08*"
mimic NC 0.96+0.11
miR-454-3p mimic 0.65+0.07%
si-LINC00667+inhibitor NC 0.67+0.07
si-LINC00667+miR-454-3p inhibitor 0.88+0.09¢
F 23.528

P 0.000

*P<0.05, HcontrolZLAH Ht; *P<0.05, Lsi-NCALM EL; 4P<0.05; Smimic NCZHAHEL; ©P<0.05, 5s5i-LINC00667+inhibitor NCZHAHEL . n=9,

*P<0.05 compared with control group; “P<0.05 compared with si-NC group; “P<0.05 compared with mimic NC group; “P<0.05 compared with si-

LINC00667+inhibitor NC group. n=9.

Control si-NC si-LINC00667 mimic NC

Oh

24h

si-LINC00667+ si-LINC00667+

miR-434-3p mimic __inpibitor NC 454-3p inhibitor

]

miR-
Ny 5

Oh

24h 4

Bl XREIAN S EHNEIAITRHIER
Fig.1 Scratch assay to detect migration of HNE1 cells in each group

N2 EC i (P<0.05), W2 FIZE6. LINC00667+miR-454-3p inhibitorH HNE 140 1=
2.6 FLEHNEIZRAUAT LS KR (P<0.05), WIE3MET.

5 control ZH 1 si-NCZH L%, si-LINC00667 2.7 FYHHNE1IRFMAPIKIZEHARIA

H HNE 140 il 3 T # Ft /& (P<0.05); 4 control 5 controlZH il si-NCZH L #5 , si-LINC00667 41
4. mimic NCALEL %, miR-454-3p mimicZl  HNEIZIE MAP3KIZE [ 3R1E KT FE1K (P<0.05); 5
HNE 140 i 8 T2 % T+ 5 (P<0.05); 5 si-LINC00667 controlH 1l mimic NCZH LL#Z, miR-454-3p mimicZH
4. si-LINC00667+inhibitor NC4 L%, si- HNE 141 fIMAP3K9E [R5 /KT F#K(P<0.05). 5
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Table 5 Comparison of HNE1 cell migration in each group
syl R 0%
Groups Scratch healing rate /%
Control 56.25+5.72
si-NC 54.97+5.57
si-LINC00667 28.26+2.89*
mimic NC 55.52+45.64
miR-454-3p mimic 27.78+2.83%
si-LINC00667+inhibitor NC 28.13+£2.87
si-LINC00667+miR-454-3p inhibitor 51.15+£5.22@
A 86.329
P 0.000

#P<0.05, Scontrol A EL; #P<0.05, Lsi-NCZHA EL; “P<0.05; Hmimic NCALAALL; ©P<0.05, 5si-LINC00667+inhibitor NCZAAALL . n=9.
*P<0.05 compared with control group; *P<0.05 compared with si-NC group; “P<0.05 compared with mimic NC group; ®P<0.05 compared with si-
LINC00667+inhibitorNC group. n=9.

Control si-NC si-LINC00667 mimic NC

si-LINC00667+ si-LINC00667+

iR-454-3p mimi
m p e inhibitor NC

[E]2 Transwel/N =40 Z4AHNE1 R EH

Fig.2 Transwel chamber detection of HNEI1 cell invasion in each group

<6 FLAANEIAMREIFRELE

Table 6 Comparison of HNEI1 cell invasion in each group

o (EIN N0
Groups Number of invading cells
Control 89.47+9.02
si-NC 90.45+9.16
si-LINC00667 55.47+5.62**
mimic NC 91.12+9.18
miR-454-3p mimic 54.78+5.54%
si-LINC00667+inhibitor NC 55.26+5.57
si-LINC00667+miR-454-3p inhibitor 82.13+8.27¢
F 49.355

P 0.000

#P<0.05, Scontrol LA EL; P<0.05, Lsi-NCZHA EL; “P<0.05; Hmimic NCZLAALL; ©P<0.05, 5si-LINC00667+inhibitor NCZHAALL . n=9.
*P<0.05 compared with control group; *P<0.05 compared with si-NC group; “P<0.05 compared with mimic NC group; “P<0.05 compared with si-
LINC00667+inhibitor NC group. n=9.
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si-LINC00667
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R 2
= L
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2 204D
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[El3 TUNELZ & XEHNEIAMEATIER
Fig.3 TUNEL staining to detect apoptosis of HNE1 cells in each group

si-LINC0066741 . si-LINC00667+inhibitor NCZ1AH
Et, si-LINC00667+miR-454-3p inhibitorZ4l HNE 14 itz
MAP3K9E [ HKIE KT T 5 (P<0.05), WEKSFIE4.
2.8 LINC00667 5 miR-454-3p. miR-454-3p 5
MAP3K9tHE X %

W1 5FIE 67, Starbase HT &7~ LINC00667
5 miR-454-3p. miR-454-3p 5 MAP3K9H H M
HEFH . MR ICEHEGIE RN RER, 5
LINC00667 7845 B Ji ki Al mimic NCIL#% e th 4,
LINCO00667 % 4= 7 5 ki fl miR-454-3p mimictt#%

JLHNELJE, %6 B 1 0 3 PR (P<0.05), W3
9; 5 MAP3KOZRAR A 5 Al mimic NCH:HE e bb %,
MAP3K 9 A= 5 Fii fl miR-454-3p mimicH: % G
HNE1 5, ¢t R BT 1 2 2 FHK(P<0.05), W.3610.
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Table 7 Comparison of HNE1 cell apoptosis in each group
Y YL /%
Groups Cell apoptosis rate /%
Control 3.82+0.39
si-NC 4.43+0.45
si-LINC00667 24.57+2.52%*
mimic NC 4.12+0.42
miR-454-3p mimic 25.43+£2.61%
si-LINC00667-+inhibitor NC 24.86+2.54
si-LINC00667+miR-454-3p inhibitor 8.56+0.87¢
F 342.617
P 0.000

*P<0.05, HcontrolZH A L ; "P<0.05, Hsi-NCALAH L ; “P<0.05; S mimic NCZHAALL; ©P<0.05, 5si-LINC00667+inhibitor NCZHAH L . n=9.
*P<(0.05 compared with control group; “P<0.05 compared with si-NC group; “P<0.05 compared with mimic NC group; “P<0.05 compared with si-

LINC00667+inhibitor NC group. n=9.

A B C

D E F G

MAPIKY iy - ——— . —— —— —
GAPDH WS WD TD TS TN T

A: control4l; B: si-NC4; C: si-LINC006674; D: mimic NCZ; E: miR-454-3p mimic#; F: si-LINC00667+inhibitor NC41; G: si-LINC00667+miR-

454-3p inhibitor4 .

A: control group; B: si-NC group; C: si-LINC00667 group; D: mimic NC group; E: miR-454-3p mimic group; F: si-LINC00667+inhibitor NC group; G:

si-LINC00667+miR-454-3p inhibitor group.

[El4 Western bloti& il & HHNE14RfEMAP3K9FGAPDHE A &RIA1E R
Fig.4 Western blot detection of MAP3K9 and GAPDH proteins in HNE1 cell of each group

*8 ZLAHNE1ZH-PMAP3KIZE A RiAKF L
Table 8 Comparison of MAP3K9 protein expression levels in HNE1 cells in each group

éﬂri’ips MAP3K9
Control 1.06+0.12
si-NC 1.05+0.11
si-LINC00667 0.55+0.06**
mimic NC 1.03+0.11
miR-454-3p mimic 0.52+0.06*
si-LINC00667+inhibitor NC 0.53+0.06
si-LINC00667+miR-454-3p inhibitor 0.94+0.11¢
F 90.937

P 0.000

*P<0.05, HcontrolZH AL ; "P<0.05, Hsi-NCALAH LL; “P<0.05; Hmimic NCZHAHLL; ©P<0.05, 5si-LINC00667+inhibitor NCZHAH L . n=9.
*P<(0.05 compared with control group; "P<0.05 compared with si-NC group; “P<0.05 compared with mimic NC group; “P<0.05 compared with si-

LINC00667+inhibitor NC group. n=9.

B UG ALY Bl A T S MR Al R
7 AE BT VA& AR, (B T 5 B AR R
MR AR MEE R, LTS T, 4 A BRI U S WA T8

JEFNEL R (P LE LA
YE AES TS RNA, IncRNAK #8314 200 1%
TR, OB R R Fsh 2%, EREE
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miR-454-3p: 3’ UGGGAUAUUCGUUAUAACGUGAU 5’

LINC00667(WT): 5" AAUCUCUAUGC--CU--UUGCACUG 3’
LINC00667(MUT): 5' GAUACCGCUAU--CG--UCAGUAGG 3’

LB Y R AL B o

The red base is a mutant base.

&5 LINC006675miR-454-3p#B[a145 & i = Fi
Fig.5 Prediction of LIN00667 and miR-454-3p target binding sites

miR-454-3p: 3’ UGGGAUAUUCGUUAUAACGUGAU 5’

MAP3K9(WT): 5" -=-=------ GCCCUACUUCUUGCACUG 3’
MAP3KO(MUT): 5 -=-=------ GCCCUACUACGCUGCAGG 3’

B Dy AL B K

The red base is a mutant base.

[El6 miR-454-3p5MAP3KIISE )25 & 3L s T
Fig.6 Prediction of miR-454-3p and MAP3K9 target binding sites

#9 LINC006675miR-454-3p X5t REGE MM R
Table 9 Results of dual luciferase activity detection of LINC00667 and miR-454-3p

éifips LINC00667(WT) LINC00667(MUT)
mimic NC 1.03+0.11 1.06+0.11
miR-454-3p mimic 0.5440.06 1.0540.11

t 11.732 0.239

P 0.000 0.814

#10 miR-454-3p 5 MAP3KIN S EBEHE M A& MI4E R
Table 10 Results of dual luciferase activity detection of miR-454-3p and MAP3K9

gl

MAP3K9(WT) MAP3K9(MUT)
Groups
mimic NC 1.03+0.11 1.054+0.11
miR-454-3p mimic 0.57+0.06 1.07+0.11
t 11.014 0.386
P 0.000 0.705

kL PR . T BR. g0 A
25", IncRNAF] LAE 956 4014 A RN A (competing
endogenous RNA, ceRNA) 5 miRNATE 4L A, M
MR 1 B0 A0 R A AR, 5 SR 0 K AR AN
KgAK, LINC0066747 T A2 chr18(5238100-
5246508), 115 % PmiRNA N TG IX 8, /&2 Fhk
P e Jok A A (0 SR Y. iGN, LINCO0066738
111875 miR-200b-3p/SLC2A3Fi 7E #4 # M & 4 e vh
RIEFEMER M, miRNA S & 55 57 1 28085 3k 4
P RNA, KA 20~23 ML HER, CRIHIEE R
S i DT BRI e 00 o 5 R R A 1 5 b e R kR,

WhE . JTSAE 22, miRNAR] DL 5 3E K mRNA
f 3" 4R [X (3" untranslated region, 3'UTR)_Lf#) H.
AP AN Oy G, DT T B R DR R R 11 L b A
B 1. miR-454-3ps2& miR-130-3p/301-3p/454-3p
miRNARE IR, Z 5% O UE SE7E 2 Rl i (1) 3
HORFESCEAE A, HL325 CUIE B miR-454-3p 7 i
RESSRT . it b POk e AR AR 5 5 e 2 22 e
i HF AN VR F U, miR-454-3pil il # [ PTENZ
TR i3 45 T e A T BV DA PR T 24544, T PTEN
FIK A7 ) I A PISK/AK TS Sl g 07, BRI, B
FHE T LINC006673K 15, &K I HNE14H il miR-
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BRI

454-3pKIEIK-. MMRIH T F T m, WA TR
12286 10 B FR K, MAP3KOME A R IA/KF A% &
J&1d 15 miR-454-3p, W 7 & BLH X HNE 141 i i)
1EH 5 T3 LINC00667 KB AL ; e, AW
il miR-454-3p3 ik, 45 AT L LINC00667 %]
HNE 14 M 15500 5 R0 36 B 25 L PR S48 o
LINC006675 miR-454-3pfF LRI R . 45 R K
THLLINC00667 I i _F i miR-454-3p, #Ifi| HNE1
YHfIEAE. 1T, (R2E, R I T,

MAP3K9j& MAPK/INK/E 53 1% 1) _E i 380 A
R 1) R SR SN S AN S > 27 S/ ) S (11
MAP3K9 1k ] 4 i) 5k Jl et = 1) 240 PR BEPE R T2
5 fi B o, UTER MAP3K O A I 35 310 ) 4 i A K
TR, REMAMESEEM, R HH EMTI, 78
e g DR 20 Jf o ZHL 44 b | MAP3K9id A 9855 T miR-
125b-5p X i 41 Jfg v 7 FURE B% Ak 1 410 i) 4 FH DL 2
miR-125b-5p IR I8 T-AE FH 200, PRk, ASHIF 7858 i XX
P 2 Mg 5 5 K S 3G g — PR 5T miR-454-3p 5
MAP3KOMAH HAEH, KIMmiR-454-3p 5 MAP3K9AT
TR 9K A 5 18T qRT-PCR A1 Western blot3246 15 H
miR-454-3pit F A 4H MAP3K9) mRNAMIE (4 (1)
Kik, FACHNEIGI R E . SERAURZZRES, 2
YIHLIR T2 ; miR-454-3pRIE PN, MAP3KOK)
mRNAFIEE [ R IEK- T, EGE . TR AR
eI, ARIH TR IEAC. 45 R R W] miR-454-
3pi i # MAP3K 9 i K il] HNE 141 g 3 7
LR AR ZE, HRHEIE T,

25 L ATR , LINC00667/E HNE 141 g H 57 8 K8,
LINC006673@ i 41 #ImiR-454-3p, {2 HEMAP3KOFKIE, M
TSR 2 . LINC006671f 7 miR-454-3p/MAP3K9
2 5 SRR, IR, miR-454-3p/MAP3K9 W] ft /&
— AN RIS RS WiAR £ .

SE 3Lk (References)

[1] GUO R, MAO Y P, TANG L L, et al. The evolution of nasopha-
ryngeal carcinoma staging [J]. Br J Radiol, 2019, 92(1102): 244.

[2] GUAN S, WEU J, HUANG L, et al. Chemotherapy and chemo-
resistance in nasopharyngeal carcinoma [J]. Eur J] Med Chem,
2020, 207(1): 112758.

[3] WHALEY J J, AFKHAMI M, ONYSHCHENKO M, et al.
Recurrent/metastatic nasopharyngeal carcinoma treatment from
present to future: where are we and where are we heading [J]?
Curr Treat Options Oncol, 2023, 24(9): 1138-66.

[4]  WANG H, WANG W, FAN S. Emerging roles of IncRNA in na-
sopharyngeal carcinoma and therapeutic opportunities [J]. Int J

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Biol Sci, 2022, 18(7): 2714-28.

LIAO B, YI'Y, ZENG L, et al. LINC00667 sponges miR-4319
to promote the development of nasopharyngeal carcinoma by
increasing FOXQ1 expression [J]. Front Oncol, 2021, 10(1):
632813.

LIN F J, LIN X D, XU LY, et al. Long noncoding RNA
HOXA11-AS modulates the resistance of nasopharyngeal car-
cinoma cells to cisplatin via miR-454-3p/c-met [J]. Mol Cells,
2020, 43(10): 856-69.

ZHENG J, ZHAO Z, REN H, et al. LncRNA HCG11 facilitates
nasopharyngeal carcinoma progression through regulating miR-
NA-490-3p/MAP3KO9 axis [J]. Front Oncol, 2022, 12(1): 872033.
YAO L, WANG T, WANG X. LncRNA FOXP4-AS1 serves as a
biomarker for nasopharyngeal carcinoma diagnosis and progno-
sis [J]. Biotech, 2021, 11(1): 25.

LI Z X, ZHENG Z Q, YANG P Y, et al. WTAP-mediated m°A
modification of IncRNA DIAPHI1-ASI enhances its stability to
facilitate nasopharyngeal carcinoma growth and metastasis [J].
Cell Death Differ, 2022, 29(6): 1137-51.

LIU Q, LIJ, NG W T, et al. Treatment strategy for de novo meta-
static nasopharyngeal carcinoma: a literature review [J]. Chin
Clin Oncol, 2023, 12(4): 43.

ZHANG S, L1Y, XIN S, et al. Insight into IncRNA- and cir-
cRNA-mediated CeRNAs: regulatory network and implications
in nasopharyngeal carcinoma: a narrative literature review [J].
Cancers, 2022, 14(19): 4564.

LU X, CHEN X, WANG X, et al. Construction of IncRNA and
mRNA co-expression network associated with nasopharyngeal
carcinoma progression [J]. Front Oncol, 2022, 12(1): 965088.
YANG H, YANG W, DAI W, et al. LINC00667 promotes the
proliferation, migration, and pathological angiogenesis in non-
small cell lung cancer through stabilizing VEGFA by EIF4A3 [J].
Cell Biol Int, 2020, 44(8): 1671-80.

PAN J, ZANG Y. LINC00667 promotes progression of esopha-
geal cancer cells by regulating miR-200b-3p/SLC2A3 axis [J].
Dig Dis Sci, 2022, 67(7): 2936-47.

ZHANG F, WANG Y. YY I-regulated IncRNA SOCS2-ASI sup-
presses HCC cell stemness and progression via miR-454-3p/CPEB1
[J]. Biochem Biophys Res Commun, 2023, 679(1): 98-109.

LIAO H, LIANG Y, KANG L, et al. miR-454-3p inhibits
non-small cell lung cancer cell proliferation and metastasis by
targeting TGFB2 [J]. Oncol Rep, 2021, 45(5): 67.

QIAN X L, ZHOU F, XU 8, et al. MiR-454-3p promotes oxali-
platin resistance by targeting PTEN in colorectal cancer [J]. Front
Oncol, 2021, 11(1): 638537.

REN Q, XIAO X, LENG X, et al. MicroRNA-361-5p induces
hepatocellular carcinoma cell apoptosis and enhances drug sen-
sitivity by targeting MAP3K9 [J]. Exp Ther Med, 2021, 21(6):
574.

LIANG L, XU W'Y, SHEN A, et al. Promoter methylation-reg-
ulated miR-148a-3p inhibits lung adenocarcinoma (LUAD) pro-
gression by targeting MAP3K9 [J]. Acta Pharmacol Sin, 2022,
43(11): 2946-55.

CHEN F, LAO Z, ZHANG H Y, et al. Elevation of miR-125b-5p
is related to improved prognosis in laryngeal squamous cell car-
cinoma and inhibits the malignancy and glycometabolic disorder
by targeting MAP3KO [J]. Neoplasma, 2022, 69(3): 550-9.



