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Influence of LncRNA NKILA on Biological Behavior of Malignant Tumors and Related
Mechanism
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Abstract: NKILA is a kind of newly-discovered IncRNA whose expression is aberrant in diverse malignant
tumors. The existing researches have confirmed that NKILA participates in the occurrence and development
of tumors mainly by regulating the NF-xB signaling pathway, and has significance to the cancer diagnosis,
treatment and prognostic evaluation of patients. This article reviews the abnormal expressions and biological
effects of NKILA, and the up- and down-stream mechanisms of NKILA regulating malignant biological
behavior in different cancers.
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KB, 20154 LindE7E LR th & B 5 NF-«B
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20q13.31, BR/DECEA ikt 22 KT BE Y T Bl 152
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LW KA B K 8 3 TS OS2 e IR 2 L A SOl
JifEd HNKILA ) A= 0244 LRIV E— 25k

1 NKILAS Bz
1.1 NKILA Y% PR R St
RS RNETT I ACE AW, (HFLRE

FE B B B Z SR W 18 2 F5 S4IE S
NKILA7EFLI T 5 3 R 35, 3 RIENKILA
AT A0 TR A P B R 4R 28 7 7% 9T LA 0 4
JAT; W R s As S g, AMEYEDTBANKILA
SxBGoR IR AL AE . I 5% #% . Kaplan-Meier
HEAE IR S 45 IR R I NKIL A IR 1k 5 FL e
SRS Ko R R TR S DA, Wang &5
IS i R A MBS0 ( quantitative real-
time polymerase chain reaction, qRT-PCR ) £l &
PUNKILATE B 2098 Wi Jes 2 200 s 4 i o 52 S5
ik, FIANKILAZRIE G B 00 e 4 A i 1
B . AR ZERE )2 B . B SUBEIR A1

( cervical squamous cell carcinoma, CSCC ) H# [fiL
T1 HPNKILA 1) 3 38 AR 5 T it B o B 41 i 35 [ 1K,
FF HNKILA B IK Rl o] 1 >4 CSCCR2 ik s

(95%CI: 0.8273~0.9762, P<0.0001 ) ; ZHjifi~~5C5s
i FIANKILARERS 5 2& 70 CSCCIhEg 4 1) 1
BT AN & A R T

1.2 NKILA S 2 55 g

SRR L WGESER M A DL B IR I R & i

B HH A RENE KR SR b

#1 NKILAZERE R RIINEEIE R
Table 1 Function of NKILA in cancers

qQRT-PCRAGIMN & B . NKILATE SRS | Weds . fili
35 2L ZE I 200 M o ) SR B B R T
DA P 2R 0 s 28 3 %) I A B 2 5 i 1 A 1
MrR B NKILAZR KK S0 R/ . TNMZy
W BRI SO A RS B IR OC, JF Hm R
IRZANKILA B (AR AR ] JEs A= A2 3 LA
K Jryt o s K A AE L TR A B . A
shRNA ( short hairpin RNA ) H(siRNA ( small inter-
fering RNA ) A% Y% g 24 A/ M AT ERNKIL A Y
FIBIE, IIs 20 e i) 3 5B AR 2R L B e A B 42
e, (A A TSz BB A . R RS Fh A A
Se b, AMIEPETTERNKILA [R]RE BE 0% £ 4 4 Py i
JE AR FEE LGRS . JEAh, T RIENKILAREH
o AP s 280 L X XS B
1.3 NKILA 56 R G0
NKILATE &% 8R40 M . 45 A W
J& (colorectal cancer, CRC ) . JT 40 J ¥
( hepatocellular carcinoma, HCC ) JifJgg 2H 22 A0 fives
240 i 2 AN [ R 1 S I A 2 X ik
SR B I AR 2R R A T G R R R
B NKILARZR B K-SR/ R |
TNM W FL A5 42 A0 % VI AH O¢ ; NKILAfK R A
B E AR T R AR L TR RS
4, I HNKILAZR KK AT LIRS bk i
UG BN FER R . FE4s B oY Fhadk & 31
NKILAXS FCRC 2 Wy HAT 5 5 1) U 3 ARy
SrE, I HALTFCEAMCAL9-9RIZ W fE™ .

Cancer type Expression Role Functional roles Related genes Refs

Breast cancer Down Anti-cancer Proliferation, migration, invasion NF-«kB, miR-103, miR-107 8-13

Cervical cancer Down Anti-cancer EMT, proliferation, migartion, NF-«B, miRNA-21 14,15
invasion, apoptosis

Nasopharyngeal carcinoma Down Anti-cancer Proliferation, migartion, apoptosis NF-«xB 17

Laryngeal cancer Down  Anti-cancer Proliferation, migration, apoptosis, NF-xB 18,19
cytotoxicity of X-ray radiation

Lung cancer Down Anti-cancer EMT, migration, invasion, viability NF-kB, Snail,IL-11, STAT3 20,21

Esophageal squamous Down Anti-cancer EMT, proliferation, migration, invasion ~ NF-kB, CCNDL, TWISTIL, 5,

cell carcinoma MMP9, XIAP, MMP14 >

Colorectal cancer Down Anti-cancer Proliferation, migartion, invasion, NF-xB 25,26

Hepatocellular carcinoma Down  Anti-cancer Proliferation, migartion, invasion, NF-xB, Slug 27,28
drug resistance

Osteosarcoma Down Anti-cancer Proliferation, migration, invasion NF-xB 29

Melanoma Down Anti-cancer Proliferation, migration, invasion, apoptosis NF-kB 30

Retinoblastoma Down Anti-cancer Proliferation, migration, invasion XIST 31

Tongue squamous Down Anti-cancer Migration, invasion NF-xB 32

cell carcinoma

Oral squamous cell Down Anti-cancer Proliferation, migration, invasion NF-xB 33

carcinoma

Glioma Up Oncogenic ~ Warburg effect, angiogenesis HIF-1la, VEGFA, 34

GLUTI, p53, LDHA
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PAINKILA ) 3235 e % £ (A S At i 5 36 rh 4 v 4
etk AN 4N ( KYSE30, KYSE180. Ecal09,
Eca9706) . FE4iffe (SMMC-7721, HC-
CLM3) K HMEAM (SW837, HR8348 )
FAFNZZERE T, [RIEHAERR BRUAC PR I 9 7% 98 S 4 v
SRS IR A e 0 A R I A B 45 T K
ANFIECR . YuZERT SRR RS . i FIANKILA
A LA SR T A EXTHCC AN G s . (RZBF LA
HER, Jf H e84 32 My HCCAH it 1% 245 1) Uk
o
1.4 NKILA5HA i

B TR IR 2 2R Jed 2 e O NKIL A Y 2R 38 7K P
A S AKC T R R 55 4L 2 FNE H A, JF HNKI-
LAWY 58 2235 5098 KN 9 B 45 JA R0 B2 25
MR M FA K, FINKILA-siRNAFL YL KNKS/NP
YA S, MR AN MR HEE . 1R BRI RS R ) 15
PRI P Bian 2 PO 286 BF 57 I SCNKILA
EROREPRIIT I, o RIAWNKILARE
P R O ST A A A SR R R e T ]
BFNKILA R AR R B A =12 W i AE W is i 4
(AUC=0.875) . MtAh, 009 REEEL0 M0 .
figh bR 241 9 AR 7 s fig ofR: 440 Pt 98 R NKIL A [R) B 47
BT R TR, IR A s e . R AR
FEERS HAT Gk R/ F

2 PR rPNKILARI{E AL
NF-kBE— Mg IR K, AERYERN

o . 2 BRI G AN oAb TR E SCHEVE T, TRl
SRR R MR 5 R OB ) B AL . NF-xB&R
F L5 N p65/pSO ALY M NF-«B1 — R 4
M, ZE PSR S SR AL, TEA T &
EHAYF/EH . NF«xBHI#§|#] (inhibitor of NF-
kB, 1B ) #IA N JENF-kB5 57 538 [t 1 = 221l
Shas, BEUE S AN INF-«BER LS TR R
Y kBRI IkBEgEs (IKK ) #irfk, T3
T B ff - B A AENF-xB . #F5% & B0 3L 3 41
i FANF-xB ] DL 5 NKILAJ5 8l X 345 5 ok s
F SRR NKILA B =AM a5 R I 450 .
hairpin A (nt 322-359 ) | hairpin B ( nt 395-418 )
Flhairpin C (nt 1121-1216 ) , 5 FHIHHp65H%
BEAL . 2545 NF-xB/IxB& G W BRI B i T B i
PR AN, AL BIAEFT, DATT PR (] 41 i NF - B3 3% 1Y) 1%
b5 I HNKIL AL BB 7E 48 PRI 9 2L 1 Kz 4
JL HR A A S R R B LENF-x B el B s . 7
SR WE . E . BERET, dREN

NKILAYI R Gl 5 PR A 1 ( TNFas§ ) 753
AINF-kBIEFE TG AL, FEAp-TkBatk PR K-F- 4 [A]
IS B p 65T BT A, DT A1 Jev e 1 0 2 0 2
Ay g0 ] R S — 5 5 I A D A A L 1Y
XL RSB LK 240 B 98 A LX) 225 2 g ek
JIE R HEAE T,

bz ajsesi% 4k ( epithelial-mesenchymal tran-
sition, EMT ) & Mogg 40 i i W IE 5254, 7
W AR gt b Rz A SR ) ( E-cadherin
Occludins ) FEH 4 Sz 23, FEe 5 A B5g
HERE RIETEREE M (N-cadherin ) B, [R]HF A&
1 2 it B B3R 4L A Sk Vimentin DA TS 2504 it T2 2 26 6
IS s s, X AE R 0 2 R L S iR
FEAE . T FIBNKILAT LLLETS 2 i A%
N-cadherinfll Vimentinf{) ¢35, [FIH FIJHE-cadherin
K B ST IE SENKIL AR AT L3
1 NF-«Bi %% oA EM T 5 B 58 5 67 7 i 2 DT
SO b7 A S AR RS . Zhang %P F 9T & IR R
KAYNKILATEH AR EIRINF-xB T i 5k K Snail
Bk Snailiff— D75 AR b K2 40 2 (8] )
HiEE, JPHE RS BB ERNBIRG L., &
B WRIR AN Mg P TTBANKILA BB 305 fU 35 CCND1

(cyclin D1) | TWIST1 ( twist family bHLH tran-

scription factor 1) . MMP9 ( X-linked inhibitor of
apoptosis ) FIXIAP ( X-linked inhibitor of apoptosis )
FENBINF-kB TR, b AR L DR Yy 7 g 1)
AR R E ZEEEMEM, LuoE"E
T SERIESE . NKILAR 33K 7T DL 25 FAR AN
T kN B2 4 e ( human umbilical vein endothelial
cells, HUVEC) FiF#HIL-6 (interleukin 6) .
VEGFA ( vascular endothelial growth factor A ) DA K&
VEGFR ( kinase insert domain receptor ) 4 [ 7K
-, AT HUVECHH MY 48 B B RE T o FE T
S LR 200 e g 0 JHF 200 AR P, NKILA S350 X NF-kB/
Slug FINF-kB/Twisthl 51718 15 DA 1 % 2 HAM g 1
FET BRNF-kBAH K A5 5 @ #%4h, IL-11 (inter-
leukin 11 ) FIEZH2 ( enhancer of zeste 2 polycomb
repressive complex 2 subunit ) 15, /A NKILAK B
B A S HAEEMTHERR i/ FR 1,

Ak A KN FB (transforming growth factor
beta, TGF-p) M55k, TGF-B5TGFZIAk
48R ¥ SMADK G WALk A MiAZ , AT iF5
T — RANEMTIAYE B 1% 5% o FE M i LBy
B, TGF-PZEMGRAR HAAHXT A = ()38 PR il e
KA, Tk TGE-Big A2 B A% 0o PR~ iR 9 ol i
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( tumor-suppressive arm ) P45 25 BT K FEAE I IRE
EH . Bk 2 ks R . TGF-Bi5 R MEMT
T8 Z 2 T e vh A0 T NF -« BA5 53 %1
Luf§ 58 5 BINKILABE TGF-Bi 5 b ik,
It HLAEAE /N M8 1 0 B BeNKILA B 3y
IZRIBKF-, P55 TGE-BALE MR AR
i — 2 WIFIEUE S 5 Fi8 INKILA A] DIFP i EM T HE
i, XA A HENF-«B T i # L K Snail
IR SR 5 25 1A DA 7 £ 48 AR 240 e ges v
KIN: HHTGF-Bifs T M Rk 12 5 I NKILAXTNF-kB
H5 — Tl AAMMP14 ( matrix metallopeptidase
14) [AIFEEAT AT E R,

i NKILA‘KTLJUQENF-KB@/X'@
HAtinc RN A B AF 5 i A0 B AE AT I fE .
Tﬁ%*ﬁﬁ?wﬁﬁﬁéﬂiﬂﬁ*, ﬁ%:zjiﬂ’ﬂmlR—lwﬂl
miR-107 7] DL a5 ) 2 B 2 Ak 3k 128 % fi
NKILApoly AFER4E M NKILAF) W], M
il 8 ZNF-«BAF 2" . Wang %15 & HL il
1L ek Tk H A FIENKILATECSCCA A H i)

FER T AR AR mIiR-217KF, i #iAmiR-216E
4300 A NI AT v 248 L 165 5 R % 42 28 1
PEVEFE o Lyu25CSCg0 S0 . W0 0 A 40 i 83
HIRFIA 7K NKILA AT DAAE — 5 BB E i O
— g IneRNA XIST ( X inactive specific tran-
script ) AW A VR o #2285 T e 4 i v S
W PR IR AINKILAGE 1R S HIF-1a ( hypoxia-
inducible factor-Ta ) S HAth i 480 i 45 OC 5 25 1
(VEGFA., GLUTI. p53. LDHA) [#ik, Mifi
I Warburg 0w FMAE A= B ; 20(S)-Rg3 ( Ginsen-
oside-Rg3 ) A LAFNTHINKILAZE Ik AT 43308 5 L
PegAE

3 IL.\—I:I Iﬁ%tﬂ
NF-«B (11 fb 2 2 Fft e 1) 5ot ik, LA

Shy SR B DRl = e 2 240 8 9 Ak 22 A S S TR 3R
IKFNINGE . LncRNA NKILAR &P, B
T IncRNASNF-«BIR[[HE R, R A Y2411 R
B R B AL TR 4 ) FRS AR B AF 52 0 ), DL
BT, HHTETFNKILAYE LTS i b 7 015
Bt, WTGF-B5NF-«B A FHENKILA 1) HAAHL
il W AN B, NKILAS o i B VAT IS O R G
AT — IS . M BE R WF TR BT
A, NKILARRHE R I 12 W FNA ST BRI A
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