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Abstract: Objective To detect the expression of long non-coding RNAs (IncRNAs) in cervical cancer, and
to analyze their function and prognostic values. Methods RNA-Seq data of cervical cancer and normal adjacent
tissues were downloaded from the website of The Cancer Genome Altas (TCGA). Combined with the annotation
file downloaded from the Genecode database, the expression of mRNA and IncRNA was obtained. Then differential
expression analysis was conducted with limma package in R software. The prognostic value of IncRNA was assessed
by survival analysis. The mRNAs co-expressed with the differentially expressed IncRNAs were identified and
subjected to Kyoto Encyclopedia of Genes and Genomes (KEGG) enrichment analysis. Results 554 IncRNAs
were identified as differentially expressed IncRNAs between cervical cancer and normal adjacent tissues. Among
these IncRNAs, 245 IncRNAs were down-regulated and 309 IncRNAs up-regulated in cervical cancer (adjusted P <

0.05 and absolute fold change > 2). Survival analysis revealed 11 IncRNAs that were prognostic of patient overall
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survival (P < 0.05). KEGG enrichment analysis showed that these prognostic related IncRNAs were involved in

the processes that related to the development and progression of tumors, such as cGMP-PKG signaling pathway,

Calcium signaling pathway, ABC transporters and Gap junction. Conclusions We identified 11 prognostic

related IncRNAs. The discoveries made in this study may serve as therapeutic targets or biomarkers to facilitate

targeted therapy and prognostication of cervical cancer.
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B B S B WL LA B R GO R
PEEMEIESE 2 00" AT R E SR KRR
ARG, A RS W SGRTT R TR
X B S B i B E R L, KAEAESR TS RNA (long
noncoding RNA, IncRNA ) J&—28K &K TF 200 M
M2 AE A RNA, JoHE A BT dmfi DiRe . WFSEIESE,
IncRNA AMUAEE YA Z Rl AR B i L R b R 4%
HEAEH], HRE Rk S MR kA, K%Y
AHOC O, B SR A G DI RE IncRNA AHLRERGE, a0
IncRNA H19. MEG3. HOTAIR. P12 I CCHE1 5§ "™,
HAMWIF IncRNA A= W27 I RE A B T SH4RIGY T E B0
BT AR, A PR b e U A A D3R T FRT 25 T &
P AL B B, A ST i E JE A 2H K13 (the cancer
genome atlas, TCGA ) H By #UaE 4 LU 55 2 2L 0 e 5
HEARHATEWE B0, SETE S RS
SR 22 FFIRAY IncRNA . X 22 57 F 1KY IncRNA
BEATHEAE AT LASE R Herh B S0 I R TS i (ELEY
IncRNA, IR AW B2 r B B 1 A= Yy ose .

1 #ERSAEE®

iR SkiE
"B 0 A SR LU MR DG I R F B R 4 H TCGA
( https://cancergenome.nih.gov/ ), HLF 306 4] #09 2H
SUREA RN 3 1918 5008 55 2 ZUREAS . I RAR 8L 75 A8
HWHEAGFE . WRITER UGS E R, AJERERA
IncRNA 1 815 8 F 4% A GENCODE %3 % (hitps://
www.gencodegenes.org/ ).
1.2 EEEZERKIA IncRNA

A IncRNA JERESCHERI TCGA He st , 3

AT 15 422 4> IncRNA [RBAKTAE R . RERIRE
KRB A AR5 T8, RARETE 90% IIREA
R T T3 EUE (reads per kilobase per million,
RPKM ) >0 [FEF . KA limma B HEFTIE R 22 5
ROIHT ., SEARIER : IIESS P <0.05 5 2253 RIAM5EL
AL NHE >2,

1.1

1.3 SHit=ExHE

JI A KR R3.4.3 FAFBEAT 2087 . X IneRNA
5 G KA T Pearson AHOCHESIT, AHOCHREL - >0.5
JHARIBMIM . 5 IncRNA B IEERH, R
KOBAS 3.0 ( http://kobas.cbi.pku.edu.cn/anno_iden.php )
AT ER RN SR A EH R (Kyoto Encyclopedia
of Genes and Genomes, KEGG ) fCighER B E0MT, XK
A Benjamini—-Hochberg X EE AT L2 B A B
KIE, KIEG P <0.01 ARG EEXL . MR
FHAIE £ bpifi2E (xxs) 3R, dEHECR ¢
5o RHI Cox LU XA BUSEAF o3BT, RIZE Rk
IncRNA 55 S0 8 S EAT R EGHOCHE, P <0.01
NERAGIEE L

#HR

E£82%KI1E IncRNA L ELER

M 15 422 4~ IncRNA () Z2 355000 H A BRI A 1)
IncRNA DU 505 SR T4, fR B 4 012 4> IncRNA,
limma R4 HEAE IncRNA 76 300 4 2R B 5505 55 41 21
HIFRIAKE, S Y 554 ANTE B SR 20 21 E SR
| 4l 22 F 351 IncRNA, Hirb 309 /> IneRNA 7E
B AR EIE, 245 4 F I (KIEJE P <0.05,
25 FRIRAT BB L X >2), 22 AR BUE T 20 1)
IncRNA L3 1.
2.2 ERFKiX IncRNA BFE 5+

FIH IncRNA (1) 3R 35550008 F1 e 25008 £8 25 (4 I R F3
JEfE R, X iR 554 422 7KK IncRNA #1741
BT, ARE] 11 A5 BE W B IR AR R AR A MY
IncRNA (P <0.01), W32, Kt K47 Lk 1
A~ IncRNA [ IK K5 8 S0 I AR EAE R OC R,
gER R (W3 3. 4) . LINCO08SS 112k /K 59k
PSRRI A S (P <0.01 ) ; LRRCSC-DT 3
KK SRR AEE (P <0.01); AC145343.1 B3
K SREHEIZERIAESE (P <0.01) 5 ILF3-ASI fyF8k/KF
SMERREER X (P <0.01) 5 AL353622.1 (761K /K F

2

2.1
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KA, A KEEIES RNA 755 8% T i3RIk RIS Ml

5 37 b B R BE 2R AR OC (P <0.01 ) 5 LINC02012
12 TR K- 5 m A 5 Ao AL RR FEAH G (P <0.01 ) ;
AC024337.2 RIRKF SR EEEAIASC (P <0.01 ),
2.3 TiEHEXHZERRIE IncRNA $EE F il &
#+ ThEE T

Sk ik — 20 15U 5 $fS A O A9 IncRNA /Y T g,
K 4l 35 DR 3 38 K15 B X IneRNA 5 44 i 35 [ 30 7

Pearson AV Hr, SR BaR 212 MRIBHEFRE |
R 11> IneRNA fEAE LR IR LR, Bk 212 A~ gw s
FEIHH KOBAS 3.0 #H17 KEGG R B 800, 45
HIR, FUSHIE 114 IneRNA ¥ K (AR 24045
IR 7 R — PRIR S FR AR (1) 2R (1 I 5
#% (cGMP-PKG {553 1% ). MLV Ui . 5515
S . ABC FZ R AN BRI, WK S

*1 EREHEE 20 HZEHRFKIE IncRNA

75 Ensemble £ F FE R 24 B IncRNA 27 logFC IEJG P 1A
1 ENSG00000261116 AL049555.1 sense_overlapping 7.920 0.000
2 ENSG00000230937 MIR205HG processed_transcript 7.348 0.000
3 ENSG00000237125 HAND2-AS1 antisense_ RNA -7.270 0.000
4 ENSG00000204949 FAM83A-AS1 antisense_ RNA 7.118 0.000
5 ENSG00000229847 EMX20S antisense_RNA -6.454 0.000
6 ENSG00000276850 AC245041.2 lincRNA 6.231 0.000
7 ENSG00000183242 WT1-AS antisense_RNA -6.188 0.000
8 ENSG00000254510 AP001107.5 processed_transcript —6.165 0.000
9 ENSG00000249669 CARMN lincRNA -6.087 0.000
10 ENSG00000241158 ADAMTS9-AS1 antisense_ RNA -6.063 0.000
11 ENSG00000231453 LINCO1305 lincRNA 6.050 0.005
12 ENSG00000226738 U62317.1 antisense_RNA 6.001 0.005
13 ENSG00000272666 U62317.2 lincRNA 5.980 0.000
14 ENSG00000227640 SOX21-AS1 lincRNA 5.904 0.004
15 ENSG00000251381 LINC00958 lincRNA 5.884 0.000
16 ENSG00000180139 ACTA2-AS1 antisense_RNA -5.822 0.000
17 ENSG00000232732 AC097717.1 processed_transcript -5.742 0.000
18 ENSG00000179066 AC020907.1 lincRNA 5.741 0.000
19 ENSG00000280143 AP000892.3 TEC -5.707 0.000
20 ENSG00000255571 MIR9-3HG lincRNA 5.702 0.000
5EHERE BMAEETFEMEXE IncRNA
) 95% CI
Ensemble £k SRR IncRNA 2678 HR PAH
TRR LR
ENSG00000249042 ACO008771.1 antisense_RNA 2.328 1.385 3.914 0.0014
ENSG00000224652 LINC00885 lincRNA 2.178 1.300 3.650 0.0031
ENSG00000231999 LRRC8C-DT antisense_RNA 2.119 1.273 3.526 0.0038
ENSG00000273771 AC024337.2 lincRNA 2.117 1.267 3.539 0.0042
ENSG00000265055 AC145343.1 lincRNA 2.032 1.224 3.374 0.0061




P E AR e R %530 %
gk2
. 95% CI
Ensemble & FERZ R IncRNA 251 HR PH
TR ol
ENSG00000272989 LINC02012 lincRNA 1.983 1.194 3.294 0.0082
ENSG00000280417 AC096887.2 TEC 1.963 1.179 3.268 0.0095
ENSG00000261485 PAN3-AS1 antisense_RNA 1.983 1.181 3.332 0.0097
ENSG00000260442 ATP2A1-AS1 antisense_ RNA 1.968 1.177 3.292 0.0099
ENSG00000270605 AL353622.1 antisense_RNA 1.972 1.178 3.301 0.0098
ENSG00000267100 ILF3-AS1 lincRNA 2.003 1.181 3.396 0.0099
x3 ENERFFEFTSENEEESEEGFERERMS5 A INCRNA RiIZHXE  (xzs)
I R BERARFAT. n LINCO00885 LRRC8C-DT AC008771.1 ATP2A1-AS1 PAN3-AS1
AE
<50 % 182 2.25£3.22 0.22£0.16 6.60 +3.44 3.99 +3.54 0.69 + 0.43
=50 % 123 3.09 +3.06 0.23+0.15 6.87 £3.91 3.84 +3.00 0.76 £ 0.63
il 2.309 0.501 0.624 0.403 1.069
PH 0.011 0.309 0.261 0.348 0.126
AR
M, 115 2.67+2.97 0.24+0.16 7.12+3.72 3.85+3.09 0.68 +0.39
M, 11 2.16 £3.08 0.16 £0.13 6.27 +4.86 4.49 £3.56 0.71 £0.26
18 0.550 1.683 0.570 0.581 0.284
PH 0.291 0.051 0.239 0.257 0.418
R LS5 S
N, 105 2,66 +3.53 0.23 +0.14 7.41+3.79 3.67 +2.65 0.73 + 0.62
N, 53 3.78 +3.93 0.23 £0.14 6.54 £3.96 428 +4.54 0.65 +0.44
118 1.802 0.304 1.337 1.053 0.789
Pl 0.037 0.381 0.092 0.147 0.216
S FHS Al
771 252 277 £3.14 0.22£0.15 6.44 £3.38 3.93 +3.44 0.65 + 0.37
i 27 1.14 £2.20 0.24 £0.15 7.92 £4.84 436 +2.80 0.83 £0.43
18 2.633 0.564 2.065 0.629 2255
Pl 4.464E-03 0.287 0.020 0.265 0.012
I R340
I. 1 230 2.66 £3.28 0.23£0.16 6.71 £3.51 3.90+3.11 0.72 + 0.54
m, Vit 69 2.20 +2.65 0.180.11 6.67 +4.09 3.90 + 4.08 0.68 + 0.44
118 1.041 2362 0.067 0.004 0.631
PE 0.149 0.009 0.473 0.498 0.264
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&

SKEE, A5 KEEEGIS RNA 785 8 iRk XU M E

4%k 3
I R 975 BELARFAE n LINCO00885 LRRC8C-DT AC008771.1 ATP2A1-AS1 PAN3-ASI
SRER SRR
G, G, 154 2.51+3.06 0.20+0.14 7.00 +3.63 3.60 +2.63 0.71 +0.56
Gs. G, 119 2.62 +2.84 0.24+0.16 6.48 +3.83 451 +4.07 0.75+0.52
8 0.297 1.986 1.144 2237 0.730
PAE 0.383 0.024 0.127 0.013 0.233
HPV LA
HPV 16+HPV18 12 1.83+3.12 0.27 +0.19 6.82+2.88 3.49+229 0.78 + 0.46
HoAth e 7 2.03+2.03 0.17 +0.08 4.81+1.86 3.17£2.21 0.49 £0.21
18 0.147 1.380 1.645 0.299 1.540
P1E 0.442 0.093 0.059 0.384 0.071
JhaE
patalt 71 2.13+2.42 0.26 +0.17 7.20 +4.03 3.99 +2.97 0.76 = 0.70
21 80 3.65 +4.01 0.22£0.14 6.43 +3.54 3.83+3.36 0.65 +0.41
t1H 2.774 1.527 1.247 0.311 1.163
PE 0.003 0.064 0.107 0.378 0.123
<B4 210 2.38 £2.99 0.23£0.16 6.79 +3.51 3.73 +3.02 0.74 £ 0.58
=34 52 3.49 +3.79 0.23£0.15 621323 3.59+2.61 0.66 + 0.36
8 2.264 0.074 1.086 0.294 0.972
P 0.012 0.470 0.139 0.385 0.166
x4 BIEEREESTSESTEESDEEFTEHEXMN 61 INcCRNA RiIZHXR  (xzxs)
It R BRARFALE n AC145343.1 ILF3-AS1 AL353622.1 LINC02012 AC024337.2 AC096887.2
AR
<50 % 182 1.63+1.75 10.33 +5.68 1.08 +0.99 0.72 +0.83 0.08 +0.14 0.66 + 0.47
=50 % 123 1.33+£0.95 10.43 = 5.90 1.05+0.77 0.73 £ 0.85 0.08 +0.21 0.72 + 0.50
18 1.958 0.152 0.341 0.121 0.249 1.001
PIE 0.040 0.439 0.373 0.452 0.394 0.154
AR
M, 115 148+ 1.11 10.97 £ 6.08 1.06 +0.77 0.66 + 0.61 0.08 +0.17 0.74 + 0.57
M, 11 2.64£4.48 10.08 + 5.08 227 £2.37 123 £1.02 0.07 £0.11 0.53 £0.32
t18 2222 0.545 3.843 2.809 0.120 1.894
PIE 0.014 0.320 9.647E-05 0.003 0.467 0.117
LS5 RS
N, 105 172 + 1.62 11.04 £5.80 1.11+0.97 0.65 +0.57 0.08 +0.13 0.76 + 0.57
N, 53 150+ 1.10 11.38 +6.83 0.85 +0.54 0.78 + 1.04 0.10 +0.26 0.68 +0.45
t1H 0.905 0.329 1.789 0.979 0.660 0.914
P1E 0.183 0.371 0.038 0.164 0.255 0.181




TEERE SRR %530 %
gx4
I ARG FRAFALE n AC145343.1 ILF3-AS1 AL353622.1 LINC02012 AC024337.2 AC096887.2
S AR
e 252 131+ 1.01 10.10 £5.79 0.90 + 0.58 0.74 + 0.88 0.06 +0.13 0.68 +0.49
H g 27 3.02+3.47 11.13 + 4.80 1.53+1.20 0.57 + 0.67 0.19 +0.29 0.67 +0.38
1 5.873 0.886 4.697 0.959 4.401 0.117
P 6.114E-09 0.188 2.083E-06 0.169 7.699E-06 0.462
It PR 5341
. I 230 1.50 + 1.31 10.78 +5.79 1.06 +0.83 0.71 +0.76 0.08 +0.15 0.72 +0.50
m. Vi 69 1.53+2.02 9.05+5.68 114+ 1.15 0.77 + 1.09 0.08 +0.24 0.58 +0.40
t1H 0.102 2.175 0.600 0.560 0.069 2.479
P 0.460 0.015 0.274 0.288 0.473 0.014
FREL LR
G G, 154 1.53 +1.63 9.94+5.18 1.09 +0.92 0.89 + 1.04 0.08 +0.16 0.69 +0.48
G\ G, 119 154+ 1.41 11.65 + 631 1.08 +0.96 0.53 +0.47 0.08 +0.20 0.70 + 0.52
1 0.040 2.455 0.036 3.554 0.166 0.186
P 0.484 0.007 0.486 2.236E-04 0.434 0.426
HPV JRYLAHY
HPV 16+HPV18 12 1.52+0.71 9.10 + 1.94 0.93 +0.51 0.50 + 0.50 0.05 + 0.06 0.64 +0.35
HoAth 27 7 1.29 +0.97 9.11+4.01 0.53 +0.29 0.52+0.44 0.05 +0.05 0.56 + 0.52
t1H 0.585 0.007 1.867 0.086 0.172 0.395
P 0.283 0.497 0.040 0.466 0.433 0.349
Joas
Jeis 71 1.98 +2.48 11.09 £5.74 115+ 1.11 0.60 +0.55 0.08 +0.14 0.77 +0.53
R 80 1.48 + 1.01 11.6 +5.73 0.96 + 1.05 0.69 +0.70 0.10 +0.22 0.68 +0.50
1 1.641 0.544 1.082 0.820 0.521 1.071
P 0.051 0.294 0.140 0.207 0.302 0.143
<3 4E 210 1524137 10.17 £5.45 1.14 + 1.00 0.77 + 0.92 0.09 +0.19 0.65 + 0.47
= 34F 52 136 +0.88 10.67 £5.83 0.88 + 0.54 0.64 +0.65 0.06 +0.11 0.79 +0.55
t1H 0.787 0.579 1.807 1.000 1.000 1.884
P 0.216 0.281 0.036 0.159 0.159 0.030
#5 114 IncRNA $BEFEH KEGG RiH&EEE S
AR 544 Pk KEGG %5 LR AR AL RIEJG P&
cGMP-PKG {5 51 i hsa04022 12 173 0.000
M1 AL s hsa04270 9 123 0.000
53 hsa04020 8 179 0.002
ABC HizEH hsa02010 4 44 0.007
A ) B 1 hsa04540 5 88 0.010
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519 1) B, 5 KABEARRIT RNA 728U R 25 BOBUR i
3 itig B SRS BT RAT TR U0 T bR M AR B IR T

ARG HIF TCCA W 2t 41 43 10 B 3 554 241
G SR AL, 456 NI AL IncRNA (7R RBEAS
B BIREAE) IncRNA, 4815 4 012 4> IncRNA
M FIAMEE . ZREERIINTBR 554 1 IncRNA 1£E
HUR A SV e B 5 4l 80h 22 53Rk, W RIEE B
AP R A (HP 309 4> IncRNA 755 8 2H 41
IR LR, 245 AT, ERIE R E SUEHSEIRE
IncRNA MEG3", MIR100HG"" #1 ANRIL"™ ¥ 7& I &
554 12257 IncRNA H1, K] IncRNA (9 538 RIATE S
Fogm A kIR KRR

ARSI BR, 11 D225 KE0) IncRNA 5
BE W SRAEAERA L, WIAERY IR 114 IncRNA
BARERBUSME. HHP, 34 IncRNA LRRC8C-DT,
ILF3-AS1 Fl ATP2A1-AS1 B # 3R EIE S22 5 I i1
KA RIEETFE ™, IncRNA LRRC8C-DT 1] fE i 1t
S SRR A DG A Wi R - PR RS a0 Je v R O
YEAT ™ 5 TLF3-AS1 7E A ZR rh 3k L, mlamad 6l
# miR-200b fiE JF R R AN 5E . TR ARZE, 5
I BAE TS AN RAE ™, [FEILF3-AST 77
PRI AR /N A s b RS R Y, IR RT
VAL S5 i s B R KU ™ 5 ATP2A1-AST R fEFE
N JRRG T4l A K Ao bl SR s

I IR o5 B RF AE AH OC 14 43 7 @ 7R LRRC8C-DT
ILF3-AS1 fil ATP2A1-AS1 33k /K3 5 8 #iE /Y
436 K 5 LRRC8C-DT Fil ILF3-AS1 ) ik K F 5
e R 1 BIAH G . IneRNA #E 3L K 19 KEGG Uik
REEMTER TR, BUSHIE 114 IncRNA ¥ &
F)3E AU FE cGMP-PKG {5 S % . L4818 LIS 4
BHESE P . ABC s B A ] B i e, Horh
cGMP-PKG {55 5 [t 4 12 1 2 55 Z2 F /g 4 B 1) A=
K, nFLME . S5 Y s B S P AR A
PEERIS R EFEVER ™ 5 AR IR B AR S 3R
IR AL R B U R A I E SRR M R, KT
J5 R S B 22 5 263K IneRNA 7] RE S 587 8 il kA

B, AR AAAYE B R E 1A
B S0 B E SR A AR S 22 5 25K IneRNA, i
— > e A R AIE 2047 AT IncRN A T T 2 7 3
¥ IncRNA M BES 5 E 8RN kKA. KR, TRAT
XL IncRNA, A7 Bl 3 — 25 ) B 2y 3500 1 R S AL

E

I

S, DT 55 SR AL )6 7 AN TS
& % X #:
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