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Bioinformatics analysis of expression profiles of long noncoding RNA in endometrial cancer
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[Abstract] Objective - To analyze the differentially expressed profiles of long noncoding RNA (IncRNA) in endometrial cancer (EC) tissues and normal
endometrial tissues. Methods + The RNA was extracted from 21 EC tissues and 5 normal endometrial tissues, respectively, and IncRNAs expression
profiles were analyzed and screened by transcriptome sequencing technology. Gene Ontology (GO) function analysis and Kyoto Encyclopedia of
Genes and Genomes (KEGG) pathway analysis were carried out for the differentially expressed IncRNAs, and their expression differences between the
transcriptome sequencing and TCGA database were analyzed. Results + There were 3 060 differentially expressed IncRNAs, of which 2 046 were up-
regulated and 1 014 were down-regulated. GO functional analysis showed that these IncRNAs were associated with cell adhesion, immune response,
inflammatory response and cell proliferation. KEGG pathway analysis showed that these IncRNAs were mainly enriched on the pathways, such as PI3K-
Akt signaling pathway, cell adhesion and cytokine-cytokine receptor interaction. Intersection analysis showed that 57 IncRNAs were up-regulated or down-
regulated simultaneously in the sequencing results and TCGA database. Conclusion * The expression of IncRNAs in EC tissues and normal endometrial
tissues are significantly different, suggesting that it may play an important role in the occurrence and development of EC.

[Key words] endometrial cancer (EC); long noncoding RNA (IncRNA); gene expression profile
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ik, 2524 EREMRIE ", Bk 2 i
FW], IncRNAs "I /£ N2l 2 b S ik, JRAEIME
{1 S 1 I % S el A ke AR e sl 1 R L RFE Y R,
HOTAIR f£ EC thm#ik, HAMe 0], 5 ILERE
AR ik ELEE A2 4 96, Guo % ¥ % B MEG3 75 EC th % ik
I, JFREfE iR T Noteh 5 S B 401l A 5 Fa 40 44
SH. PR H T2 RIS EC A S HY IncRNAs A48 /b,
FLECAn ol £6 A s AL 2 b R A o PR IR AR . T
b, AR A LM BART 21 6l EC 1200 5 BiliE
WINPT0, 2R4F IncRNAs Fil mRNA {22 573808
Bk, FfiJE, U IncRNAs #5 BEAT 88T, Bild o A4 (5 8
TR SR IncRNAs "] REWS S Wi B R (5 5 il
PIBIIAE SR 47K F- 1 fif EC Ht IncRNAs (21522 (e A UL,
Shitt B EC B bLI Riay T AR R AiE e .

1 SR E

L1 41805 A

EC ZWrA R T 2013 42 5 H—2018 4 12 A T kil
28 KA B~ e R I B 4 1= e 1290 1 L2 R 0 R 12 W
h EC Wy, ik 21 i, b, 2Bl 6 i, Jik
PEAE 6 (il NI 8 BIFNIE I AN 1 (9], 1E R I
VR T R S o i TRRBesk 2Ry, 2BERA
JER B IS A AL T B NS A S Sy s I B 2, Skt
5Bl AWFIT AR 5 kil 28 8 K A R 2 e I I i 43 B Bt
e & i fit, P BRI EE I EE T il F
FES TR

1.2 R 2R

TRIzol j& RNA #$2 i #1. Superscript™ 1 J % 5%
A 7o B S sEit e e & PCR IR S & B = A4 T4
(KiE) AMRAF, SRk, &fi. TKCE. HEHY
H iR T —)

1.3 WF5Esik

1.3.1  LZUBRA I RNA flifg Jeafift it 770 U6 W45
FA9 A o 58 1 O F2 3k 17, SR I TRIzol & RNA $fy $2 1 771
I EC 2R A B IE# N AL 2R A B L RNA, 2
Agilent Bioanalyzer 2100 (3 [EZHEEAF) WKL A
#% )5 {8 Fl RNeasy Micro Kit /1 RNase-Free DNase Set 4fi{t,
B RNA, )5, £ NanoDrop 2000 4536 1 & Agilent
Bioanalyzer 2100 X Hife FESEATIE , A 4% RNA W] JH T
EEsallljsaoN
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1.3.2 e W7 B B8 or o A B T B R R T
HiSeq x Ten (3£[E Illumina 2y %)), RFH 150 bp Bl .
it FASTQC (v0.11.5) 5%t s 4 Bt 47 ot & PEAh
i i1 Cutadapt (v1.10) #RfF2:BR45751, FR{6H Hisat2
(v2.0.5) #fEFF O AR RH (R A hel9),
fi F Stringtie (v1.3.3b) #fFdEfrdH %, HHRIES
DESeq2 * EC 21 ZUhr A Je 1E % IR ZH 2R A< IncRNAs
W22 SRR AT M. FERFRIRI 22 5 P (EFn 22 S 6%
% (fold change, FC) x4 (logFC) Fon, K EZH
P<0.05 H [log,FC|>1 K {H, TfikzRFKiKAY IncRNAs,
Xt F R 3% 5 19 IncRNAs it 17 GO (Gene Ontology) I fig
4 #Hi A1 KEGG (Kyoto Encyclopedia of Genes and Genome)
T

1.3.3 e fsk Jo et oot e PCRUGUE Sy HF oA T3 iE
MFEER, AWM REARH#ITY K, BIZhA 47 5l EC
HARARA R 19 BIEH NI R FRAS, flifg RNA fy 25 %
W13, AR s A A TR, RS ARS 0.5 pg &
RNAJRAE) (BABIH 20 pL, FRA RNA (R FRARE ik
FEVHRL) AT, SfFAnT:42°C 1h, 95°C 5 min, ifi
J& {# F SYBR Premix Ex Taq j. 7l &, % 1 uL cDNA 5%
FAXFNE & B B 10 pL e B Z dE A7 Lt it & & PCR
(quantitative real-time PCR, gPCR) Jx i/, 4&fanTF: 90 C
30s;95°C 5, 60 C20s, 4£20ANPE3R, LA g -3-
i % i & B (glyceraldehyde-3-phosphate dehydrogenase,
Gapdh) W2, SEFWAEXEH 2 27 oM. Brfa
Bt ar 3 tkordr (BN E 3 ANE4L). IncRNAs 548
B R AR AR AT A K, 5150 1,

41 gPCR 5[1)¥51
Tab 1 Primer sequences for gPCR

IncRNA Primer sequence (5' = 3')

LINCO1158 F: CTCTCCCCACATCTGCAGAA

R: CCTGCCTCACATCACATCCT
SOX21-AS1 F: GGATTTGCGATTGGGATGCA

R: CCGCGACAATGACTTTCTCC
HOXC-AS2 F: TCCAATTCATAAACACAGGACGT

R: TCCCATTTACAAGAGCACCAA
HAND2-AS1 F: TGCTTGTGTTGTCCTTGCTT

R: TGGACCCTTAGCTTACACCA
MEG3 F: ATCATCCGTCCACCTCCTTGTCTTC

R: GTATGAGCATAGCAAAGGTCAGGGC
LINC00595 F: GCATTGAGATGGGATTTGAAGC

R: TTAGGCAACCCATAGCCAGAG
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% Fl GraphPad Prism 6.0 #k {2 %} BF 78 B 48 32k 17 55 1
5 M. qPCR %4 UL x+s Kor, R ¢ 48 55 F 17 bR %,
P<0.05 FoRZFRAGIUE XL

2.1 2:5R3¢k IncRNAS [Ty %
AW R R 1S f DESeq2 X EC ZHZHFRA S IR

N IS EH R A Hh ) 22 5 3638 IncRNAs AT vE, 2R
REME T M. SRR, HHREL 3 060 4~2 F3k
ik IncRNAs, Mo FifFRIR 2046 4~ TiRIA 1014 4>
(B 1, £2, F£3); E21MHEAHERRKIE 0L
| 9 IncRNAs 3 859 4~, H o | A % 35 [ IncRNAs
b 75%.,

&2 ik LR B AIHT 20 4> IncRNAs
Tab 2 Top 20 of the most significant up-regulated IncRNAs

Transcriptional ID IncRNA type

ENST00000460405 retained_intron
ENST00000518301 lincRNA
ENST00000437916 lincRNA
ENST00000560778 lincRNA
ENST00000507097 retained_intron
ENST00000438290 lincRNA
ENST00000552602 lincRNA
ENST00000428632 retained_ intron
ENST00000517378 retained_intron
ENST00000602813 lincRNA
ENST00000484407 retained _intron
ENST00000479512 retained_intron
ENST00000563885 retained_intron
ENST00000583962 antisense
ENST00000576579 retained_intron
ENST00000495536 lincRNA
ENST00000514446 antisense
ENST00000486197 retained_intron
ENST00000319957 retained_intron
ENST00000468005 retained_intron

Note: lincRNA—long intergenic noncoding RNA.
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Note: Green—down-regulated IncRNAs; Red—up-regulated IncRNAs. Shades of
color indicate the degree of change in the expression.

1 ZFFKX IncRNAs HIR 2 E
Fig 1 Heat map of differentially expressed IncRNAs

IncRNA log,FC P value
LDHA 25.81 0.000
RP11-109J4.1 24.32 0.000
RP11-89K21.1 24.22 0.000
RP11-2E17.1 24.16 0.000
HSPA9 23.95 0.000
SOX21-AS1 23.71 0.000
CTD-2314B22.3 23.68 0.000
TPCNI1 23.63 0.000
CDHI12 23.41 0.000
RNUI1 23.41 0.000
SLC51A 22.92 0.000
NPRL2 21.95 0.000
CENPT 21.80 0.000
RP11-344E13.3 21.59 0.000
SAT2 21.58 0.000
CTD-2377D24.4 21.35 0.000
CTC-321K16.1 21.35 0.000
GBAP1 21.03 0.000
SLC4A8 20.72 0.000
IGF2BP3 10.02 0.000

EAPCIAEER (KR . 2020, 40(0) (@)



772 | LimssEAEER (EER)

&3 BT IR & AT 20 4> IncRNAs
Tab 3 Top 20 of the most significant down-regulated IncRNAs

Transcriptional ID IncRNA type IncRNA
ENST00000507571 antisense HAND2-AS1
ENST00000415422 lincRNA AC009110.1
ENST00000482609 antisense RP11-129B22.1
ENST00000511928 lincRNA AC141928.1
ENST00000510351 antisense RP11-752D24.2
ENST00000525032 retained_intron GRIA4
ENST00000569877 lincRNA RP11-491F9.8
ENST00000502457 antisense FGF10-AS1
ENST00000554694 lincRNA DIO30S
ENST00000554732 lincRNA LINC00639
ENST00000608654 lincRNA LINC00877
ENST00000567545 sense_overlapping RPI11-120K18.2
ENST00000579312 retained_intron DNAI2
ENST00000591212 lincRNA ACO011518.1
ENST00000539362 lincRNA RP11-337L12.1
ENST00000461034 lincRNA LINCO00595
ENST00000563863 lincRNA RP11-161M6.2
ENST00000568541 lincRNA RP11-58011.1
ENST00000435542 lincRNA RP11-328D5.1
ENST00000560586 lincRNA RP11-522B15.7

2.2 qPCR il

AT YRR BRI 2SR, AR BEALIE L T 6 4
IncRNAs, 3 #5 3 4~ | i ¢ 15 IncRNAs (LINCO01158.
SOX21-AS1, HOXC-AS2) #13 4~ T i % ik IncRNAs

. —
o
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= 5
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\: —
2 .l s
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o o
o 2k
= 2| g -
= =
g l_—l—_l g
e z %
Z 0 R
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o
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5 — g —
% =
=
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- =
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& I
= 5
z 0st E 05t
z g
. =
2 0 2
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S . .
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Note: ” P=0.000, ® P=0.003, compared with the normal endometrial tissues.

2 qPCR #2f] EC ALURAFIIE R MARALFRAF 6 4 IncRNAs iRz E R
Fig 2 Expression differences of 6 IncRNAs in EC tissues and normal endometrial tissues by qPCR
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P value
0.000
0.000
0.007
0.017
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0.001
0.000
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0.000
0.000
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0.001
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0.004
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2.3 JE5Aik IncRNAs 1 2 410y Edarb it 22 4650 br
Hit— Pt 2 5 EC Wk /ES K R E 2 IncRNAS,
AW 9T &5 A e e L R 40, & it (The Cancer Genome Atlas,
TCGA) %4 B b EC B e A5 5 s, ok 2 R ik
IncRNAs 1 A ff 58 %% 5% 40l )57 55 TCGA % 48 2 v iy &
RS HAT R o b, &R BRI A 33 4 IncRNAs
12 B3R 2 20 0 7 B b ¥ F s R, {3 45 TFAP2A-
AS1, SOX21-AS1, SIX3-AS1, RHPNI-AS1, OSTMI-

T P P KB gRAD RNA 63858 09 24 1% B 2 40 0 | 773

M Fe H Hn b ¥ &Gk T, & 46 WT1-AS, PRICKLE2-
AS2, NR2F2-AS1, MIR503HG, MIR497HG, MEG3,
MEF2C-AS1, MAGI2-AS3, MAGG1-AS1, LINCO01140,
LINCO1016, LINC00994, LINCO00629 6 JAZF1-ASI,
HAND2-AS1, GAS6-AS2, DIO30OS, CTD-2270F17.1,
CACNAI1G-AS1, ADAMTS9-AS2, SOCS2-AS1, ACTA2-
AS1, AC009110.1 }x A2M-AS1,

AS1, NAALADL2-AS2, MNXI1-ASI,

MIR210HG,

MIR205HG, LINCO01158, LINCO01143,
LINCO01037, LINC00958, LINC00898,
LINC00668, LINC00648, LINCO0511,
LINC00336,

K AC007128.1; [A] K,

LINCO01093
LINCO00885,
LINCO00355 .
LINC00237, HOXC-AS3, HOXCI13-AS,
GS1-594A7.3., DLEU7-AS1, CASC9, AFAPIASI,
AC123023.1, AC112721.2, AC106875.1, AC092168.2
£ 24 4~ IncRNAs £ | & 2 41

2.4 GO Jyiiesy Hrfil KEGG i 53 Br

AR AT 72 30K IncRNAs (5 K Y A= W2 1 #e
IR SR 5y, AW 22 5405 IncRNAs 217
GO Hhiigsmrtr, &5 (B 3) BonHEZEE5MEH. %
PERCRL, RAE S R AN HEFE SRS . [RIIRF, R KEGG
My B 225608 IneRNAs #EATRFSE, &858 (16 4)
A SR S AE PBK-AKt 5 500 B AIRANF 5 7. 40
NPl -3 P S AR S B

Cellular response o lumor necrosis factor -
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Fig 3 GO function analysis of differentially expressed IncRNAs
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Note: ECM—extra-cellular matrix.

4 E2Ri% IncRNAs §y KEGG @4
Fig 4 KEGG pathway analysis of differentially expressed IncRNAs

BEFERFZE ® N4, IncRNAs /& RNA % £ fifi 1T %%E’J
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Gt — KM 22 52658 IncRNAs 3 1T meta 5347, 4
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£ EC A 4 /N 5635 10 IncRNAs, 4% iR AR
LINCO00645, LINC01480 L'\ J T Jd 2 ik 1y LINC00702,
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R BHFEU 5 %, Li %5 " BFgE & B LINC00645 7 fi i
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ik IncRNAs = Z295 K i A ok R AL FE 4 IR AL FH . 40
PERC . RIE R S ARG 55 5 dkifidon, Ry M RAE
f LR REAE VR YT EC ARk B v R4 T EZAE M. R,
KEGG i #% 4> #F &5 R B R, %#%’u_lncRNASI%'%
PI3K-Akt {5 5 if % . MRAH S S i . A0 Gt 5
YN -5 R A Tl B, X e e B At &51;.

Sl ) 5 R AR G
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IncRNAs "[fE2 5 EC ik Az Hrp, A /D% IncRNAs 7
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