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i E B AR WA A 5 1 A b FECAR R UG A DG A AR 4R S RNA 5 mRNA K {5558 i .
Fik: MIERE R AERE (TCGA ) Bl e b N2k 568 41 HUAR Mg B3 A0 I PR A5 B M A ZUREAR (1 E S
i RNA (IncRNA. miRNA) 5 mRNA %di8, ik i 22 % KA MAEHTD RNA 5 mRNA, X225 RA0
mRNA HATINAEE T 5l B 00T M IncRNA-miRNA-mRNA 355+ PE N RNA ( ceRNA ) %
W25 S5 I R AR B EAT A A7 43 B AR S FE IR I 1905 A DG i AE 4% RNA 5 mRNA,
R LR 22 B KA IncRNA 497 4~ (B 93 4>, Fi# 404 1) , miRNA 724 ( B 54,
T 674 ), mRNA 10974 ( L2334, FR8644) . MAEEESMEERE R EREEN
mRNA FE S 50RH LN PSR RN S Ay, 2RSS o FOimeiEy .
5 B YA A R R LA S AR B L AR L A A A S A R ek AR L B A A A R R 22 R AR
) mRNA £ 22 5805 0 2 0K - BCAA AR . 4 M0 — 4B DR 32 PR AR BT L i o3 2 SR 2k
P 2545 Sl B r P35 . MY IncRNA-miRNA-mRNA ceRNA B AEM b, 7 2 4> 2% 5 %35 IncRNA
(MIR181A2HG, OPCML-IT1) , 1 253335 miRNA ( miRNA-184 ) F12 422733k mRNA ( E2F1 .
SALL3) 5 HUR s 0 B A AR A2 W] i A G (35 P<0.05) &
518 PO AES D RNA 55 mRNA DL K AR SCAR 538 3 e HODR MR8 1) U 25 D0 AR G, O FAR R i
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Abstract

Key words

Objective: To analyze the non-coding RNAs and mRNAs as well as signaling pathways associated with the
prognosis of thyroid cancer by bioinformatics approaches.

Methods: The clinical information of 568 thyroid cancer patients along with the non-coding RNA (IncRNAs,
miRNAs) and mRNA data of their tissue samples were downloaded from the Cancer Genome Atlas (TCGA)
database, and differentially expressed non-coding RNAs and mRNAs were screened, and functional enrichment
analysis and pathway analysis were performed on the differentially expressed mRNAs. The competing endogenous
RNA (ceRNA) regulatory network of IncRNA-miRNA-mRNA was constructed; Survival analysis based on
the clinical information was conducted for obtaining the non-coding RNAs and mRNAs associated with the
prognosis of thyroid cancer.

Results: A total of 497 differentially expressed IncRNAs (93 up-regulated and 404 down-regulated), 72
differentially expressed miRNAs (S up-regulated and 67 down-regulated) and 1 097 differentially expressed
mRNAs (233 up-regulated and 864 down-regulated) were screened. Functional enrichment analysis showed that
the differentially expressed mRNAs were mainly enriched in the biological processes such as single-organism
process, single-organism cellular process and response to stimulus, the cell function such as receptor binding,
molecular function regulator, calcium ion binding, and the molecular components of cells such as cellular
component, membrane and extracellular region. Pathway enrichment analysis showed that the differentially
expressed mRNAs were mainly enriched in pathways such as neuroactive ligand-receptor interaction, cytokine-
cytokine receptor interaction and transcriptional misregulation in cancer. In the constructed ceRNA regulatory
network of IncRNA-miRNA-mRNA, there were two IncRNA (MIR181A2HG, OPCML-IT1), one miRNA
(miRNA-184) and two mRNA (E2F1, SALL3) were significantly related to the overall survival rate (all P<0.05).
Conclusion: The identified non-coding RNAs and mRNAs as well as signaling pathways may closely be related to
the prognosis of thyroid cancer, which may also open a new avenue for studying the mechanism of the occurrence
and development of thyroid cancer.

Thyroid Neoplasms; RNA, Untranslated; Gene Expression Profiling; Computational Biology
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T SEFL R 4H K 4% ( The Cancer Genome
Atlas, TCGA ) ¥t )% (https://cancergenome.nih.
gov ) VT 256 8451 HIUIR R g R AS O B A 58 B A A7
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L) FHEFEA M mMRNAseq HImiRNAseqf 3 K £
INBUE, RN RS0 28 S BRI TS 43 A o
1.2 ERREERAFIE

M HREEFEF 4L Chttp://bioconductor.org/
packages/release/bioc/html/edgeR.html ) X TCGA
BEE T # A mRNAseq MImiRNAseq 5015 & # 47
225 ALK, R TR IR R A SO IE H 2H 21
Hh 25 5 KM IncRNA . miRNAZmRNA, 25 53
DR e A o . A IE S P <0.01, 22545 %0>2.0,
1.3 DREEREBEEDN

K H Cytoscape v 3.5. 15X} 22 5 Rk H
HFTCOTRERE £t 2 5 M EYF il KKEGG
i BT . R Fisheo ks B 560 09 3%, LU
P<0.05 2 FDR<0.05 7 i 5 PERE A 5 46
1.4 ceRNA = M 45 Hy#h 22

i Cytoscape v 3.5. 15K My e 22 7 £k
IncRNA. miRNA . mRNA M &M% . 4
miRcode ( http://www.mircode.org ) Tl 2= 7 31k
IncRNA-miRNAJEZ X, {fifimiRTarBase (http://
mirtarbase.mbc.nctu.edu.tw ) , miRDB (http://
www.mirdb.org ) FflTargetScan (http://www.
targetscan.org/vert_71 ) T 2 5 R A miRNA-
mRNA KR HAFECF
1.5 ERREEFNEFDWT

W 22 5 R IR Inc RN A [ 2 3K K F 47 B R R
K Z R Cox[MH 3 #, J# 2 5 KB Inc RNA
it b L 53 B K A IR -4, R Kaplan-
Meier : 77 il £ BEAT A A7 20 L O 8 Hh 5 AR IR
B AR EM O R, i SR Rk
5l R 2800 06 & ol 20K AR RRAE i 2
(receiver operaling characteristic curve, ROC)
FIROCHIZR WA (AUC) , XA F7 43 Bt T I % B
JEAEFRE R PEIT IR . P<0.0SERRERFEA SR

-9

2.1 ERBENZESRIEEFENTRKE
TETCGABHE FE b T 2% AR B S 6.8 4l FE AR A
IncRNAKCHE , B4 24 BAF] . 51041 H R AR
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A RIS 84 IE B REAS . T RN LS 7 3 0 A A
FImiRNAZHE , 288 2B 51440 HEAR IR
FEFEA RSO IE 8 FEAS . Wi ik 1 22 5% 3R 3K Inc RN A
4974 C L9934, Ti#4044 ) , 22HKIk
miRNA 724 ( BS54, Fe67t) , EHKL
mRNA 1 0974 ( E¥#2334, TiH864t ) . fii
FHRIEF 50 0 HIAE 22 % R 3K A IneRNA . miRNA |
mRNA 1l B e s (L) S
22 ERRIEEFAM GO EEHHF KEGG @

S

fEFHCytoscape v 3.5. 15 {F X1 09742 73
R AT GO W) il 8 & 4R 43 B K E G G 3 i#% 3 #7 -
GO Wl f & R AT 4 R R 25 3 Jak H [ £ 2
Z 5B AU R L R N S
AR, KRGS TR . ST
AT RE, A0ME . AN R AR . 4R Ah A 1 S
g R R AR (K2 ) o KEGGHE 43 M7 45 R s
2R RPN FE S G N 32 R - B A BAR
PN O S R R O P R i % N K (SO I L R
PG IR (E3) .
2.3 HIRERIE ceRNA =M &K H 2

fEH Cytoscape v 3.5. 18K #EfTIlnc RNA-
miRNA-mRNARJce RNAHAEM &M E (K4) ,
R B R A IncRNA-miRNA X & X 72%F, miRNA-
mRNAXRZX 13X, Hf a4 2R EKiEIncRNA
314, 25 FEmiRNA 112 R FEKIAmRNA 12
™~ (KE4) .
2.4 PRBBENERSH

fEceRNAB VEM 45 Hh 2422 55 % ik IncRNA
(MIRI81A2HG, OPCML-IT1) , 1% R%E
PAmiRNA (miRNA-184) FI24 2273 £ EmRNA
(E2F1. SALL3 ) 5 AR BR g 0 S AR A A7 10 0
AL (¥IP<0.05) o B HFOR AR I8 R A DL b 47 B0
RFAE, R Rk KRk 4], SR Kaplan-
Meier BT W6 41 58 3 1005 FHOCHE, 45 SRR BIIR R IK
HEATKWAELRE (BP<0.05) (K5) .
i FIR O C 1l £ AT A U C VT4 5 4F Az 47 22 35000 1) 0 Jk
PERAE k. S5 R EBR, 25 KL MIncRNA
miRNA ., mRNARJAUCH A HJ£0.913 . 0.956 .,
0.955 (Kl6) .
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Figure 1 XVolcano plot and heat map analysis A: Differentially expressed IncRNAs; B: Differentially expressed miRNAs; C: Differentially
expressed mRNAs
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Figure2 GO functional enrichment analysis

pvalue

E 3 KEGG @A
Figure 3 KEGG pathway analysis
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Figure 4 Construction of regulatory network of IncRNA-miRNA-mRNA (ceRNA)

e Se— N — —— ekl
i, 4 Y e kA
P=0.000 01

El 5 Kaplan-Meier £75#%Z  A: Z 573K IncRNA; B: 225335 miRNA; C: 2573k mRNA
Figure S Kaplan-Meier survival curves A: Differentially expressed IncRNAs; B: Differentially expressed miRNAs; C: Differentially
expressed mRNAs

AUC=0.956

E6 ROCHZ  A: Z5&iK IncRNA; B: 22538 miRNA; C: 225735 mRNA
Figure 6 ROC curves A: Differentially expressed IncRNAs; B: Differentially expressed miRNAs; C: Differentially expressed mRNAs
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RF ) 2 T e 3 e A 5 R S A e 1 AR B R
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MIRI181A2HG ( MIR181A2 host gene,
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IncRNA, miR-181a M AR IncRNA
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IT1 (OPCML intronic transcript 1, OPCMLMN
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MIR181A2HGHIOPCML-IT17E F AR 8 b 19 26 3k
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SIS G RS . miR-184 UL 4E RAE N — DY
miRNAZEVEZ i b R B S5 8 B3R5, 46T
AR A Sk 200 6 g 1) 5008 9 9 390 ) 0 400 e
(AE N B g Al 7 ) 020 E2F L R E 5 1l
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o 5 o 20 i R . A g P AR R p R b i
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Mo B—A0F5E MG H SALL3 MIHP VIS 1) 5
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