5540 455 8 1) BN RN === FGERAS B )
20204F8 H Journal of Nanjing Medical University (Natural Sciences ) <1149 -

- AR -

K EIE4R A0 RNA MIR4713HG AT &S EIpEER E G £
EEREST

AR RO B R, R, AR

i PR B M E E R B AR B B 233003 2B E RIS MR ERARIE SR, A8 HE 2330031
WEE2ERE Y B 2E R B IR 233003

[ E] B EdAEwERERE, o0 EeEIEZ TS RNA (long no-codding RNA, IncRNA)MIR4713HG X 4% B %97 (colorec-
tal cancer, CRC) #F )& ) UG AOVE T, Tt — 25 S0 n] BE A9 20 F ML o 75 3% : IR 36 R 2 18153 (The Cancer Genome Atlas, TC-
GA) B i T 2k CRC e PR 3 i 85 B RESCS | 10 FH Perl K R P X B30 1A T 3L 0 32k 14 2 S 3Rk i S I it — 20 X 22 5
SEPRATAEAE 0T TS BN A A DGR 43T , 18 BURE DG fac it 1) 2 S RLVE S B A BEIRL 5 43 H PR R 2635 5 CRC R[]
i RS AR AIE P A P B %o £ 3 T 52 0 5 AR R XA [ A 1 DR SRR A A ST U5 0 Wr 5 B, % B AR B R 7 B PRI 4
& 4T (gene set enrichment analysis, GSEA ) , - F R 34041 B 114 35 PR 55 98 7 0 6 R 1 A e e, 00 1) 36 R 8 CRC F
JE LW T REBIML] o 25 B8R 3 it %o 3 R Bk BRI T W 3RA5 7 866 22 F IR FE IR 5 X 22 R IL AT AE AT ST T K R
S BRRRTEAH SCHE 43T & BH, MIR4713HG 5 CRC W AEAF TS B PR BRAAIE 350 2 A G . BB IMIR4713HG A0 H 3L |
1t TCGA $ 4 7 % BE MIR4713HG 7E CRC 414 rf B 3 R 23K (P < 0.001) ; MIR4713HG 5 CRC 943 . TNM 43 101 EL AT A1 G 1
(P <0.05), 15 M AR TOAH e (P=0.999 ) 5 il 57 UG 43 B4/ £ 8 TS 5 MIR4713HG AR I 73 2% TNM 23 3 AH G
(P <0.05), MIR4713HG F A ¥ 1T 78 R P4 8 35 T 19 20 7 XU R T~ GSEA Sz , MIR4713HG 78 P53 {5538 P g = 4
MIR4713HG 5 ¥ 76 40 5L K] A4 A DG M 20 BT B 75 , MIR4713HG 5 BAK1, FAS ELA A 6 M (11>0.25, P < 0.001) . 4518 : IncRNA
MIR47 13HG W {E AP CRC HFE K 15 bR, FEn] feif it PS3/BAK I/FAS {55l i & #54E FH .

[XEF] MIRATIZHG; LEWIME B 25007 45 B s PS3 5 BEJE s Tl

[(FE4S2£S] R735.37 [XHtFRERD] A [XEHS] 1007-4368(2020)08-1149-07
doi: 10.7655/NYDXBNS20200812

Bioinformatics analysis of long no-codding RNA MIR4713HG regulating colorectal cancer

progression and prognosis

SHI Weijun', LI Xincan®, LU Fei', WU Huazhang™, LIU Mulin"

'Department of Gastrointestinal Surgery, the First Affiliated Hospital of Bengbu Medical College , Bengbu 233003;
’Department of General Medicine, the Second Affiliated Hospital of Bengbu Medical College, Bengbu 233003;
’Department of Biomedical Sciences , Bengbu Medical College , Bengbu 233003, China

[Abstract] Objective: To analyze the role of long no-codding RNA (IncRNA) MIR4713HG in the progression and prognosis of
colorectal cancer (CRC) by bioinformatics methods, and further predict the possible molecular mechanisms. Methods: The gene
expression data and clinical data of CRC were downloaded from The Cancer Genome Atlas (TCGA ) database. The data were analyzed
by Perl and R software, and the differentially expressed genes were screened. Further, the differential gene survival, independent
prognosis and clinicopathological correlation analysis were performed. The most relevant differential gene was selected as the target
gene. The correlation between the expression of the target gene and the different clinicopathological features of CRC and its influence

on the prognosis of CRC patients were analyzed. The independent prognosis analysis was performed on different clinicopathological
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features by R software. Gene set enrichment analysis (GSEA ) enrichment analysis of the target gene was used to predict the possible
mechanism by which the target gene regulated the progression and prognosis of CRC. Results: By analyzing the gene expression data,
we obtained 7 866 differentially expressed genes. The correlation analysis of differential gene survival, independent prognosis and
clinicopathological features found that MIR4713HG was significantly associated with survival prognosis and clinicopathological
features of CRC. MIR4713HG was used as the target gene. MIR4713HG was found to be highly expressed in CRC tissues by TCGA
database(P < 0.001). MIR4713HG was associated with CRC grade and TNM stage (P < 0.05) , but no age correlation with patients (P=
0.999). Independent prognostic analysis suggested that the prognosis was associated with MIR4713HG, age, tumor grade, TNM stage
(P <0.05) ,MIR4713HG and age as independent risk factors for evaluating patient prognosis. GSEA enrichment analysis showed that
MIR4713HG was enriched in the P53 signaling pathway. Conclusion: The gene of IncRNA MIR4713HG can be used as a target for

evaluating the progression and prognosis of CRC, which may play a role through the P53 signaling pathway.
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Table 1 Screening results of genes related to survival,,independent prognosis and clinicopathological features (P{4)

TNM 433
A HEAEARE G LA AR Lieill Wi T M N
MIR4713HG 0.000 6 0.0107 0.7727 0.954 1 0.001 1 0.016 8 0.000 2 0.014 8
AL360181.1 0.002 3 0.019 8 0.5556 0.916 5 0.014 3 0.0110 0.007 8 0.003 7
SIX2 0.000 0 0.0327 0.5655 0.3497 0.014 6 0.1639 0.014 6 0.002 4
ELFN1 0.003 1 0.029 2 0.674 6 0.172 6 0.048 3 0.286 2 0.018 8 0.0104
CILP2 0.001 6 0.0105 0.5193 0.1620 0.009 0 0.0149 0.020 0 0.004 6
AGAP3 0.008 8 0.017 5 0.796 1 0.9332 0.001 7 0.529 0 0.067 4 0.005 2
PPFIA4 0.001 1 0.029 3 0.199 8 0.633 1 0.0137 0.0375 0.1629 0.002 6
RNF224 0.000 1 0.0153 0.442 6 0.422 6 0.054 4 0.3137 0.188 7 0.001 8
NOTCH3 0.0310 0.0310 0.790 9 0.0330 0.0412 0.020 7 0.207 3 0.003 2
AL645608.7 0.000 0 0.014 5 0.458 2 0.1922 0.3209 0.005 8 0.276 0 0.001 6
CHSY3 0.024 5 0.003 7 0.824 0 0.5219 0.0459 0.106 0 0.3909 0.001 2
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Figure 2 Differential expression of IncRNA MIR4713HG in CRC in TCGA database
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Figure 4 Single-factor (A )and multi-factor (B )independent prognostic analysis
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Table 2 GSEA enrichment analysis results of IncRNA MIR4713HG (part)

AR HEM KOEERESE PHE
KEGG_BIOSYNTHESIS_OF_UNSATURATED_FATTY_ACIDS -0.6131 -1.7340 0.022 6
KEGG_FRUCTOSE_AND_MANNOSE_METABOLISM -0.563 1 -1.6845 0.024 5
KEGG_AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM -0.528 4 -1.6718 0.026 2
KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION -0.477 8 -1.774 3 0.029 0
KEGG_PROTEASOME -0.699 2 -1.7135 0.029 8
KEGG_GLYCOSYLPHOSPHATIDYLINOSITOL_GPI_ANCHOR_BIOSYNTHESIS 0.566 5 1.650 4 0.0339
KEGG_P53_SIGNALING_PATHWAY -0.456 4 -1.6530 0.036 3
KEGG_GLUTATHIONE_METABOLISM -0.492 6 -1.5505 0.039 5
KEGG_ASTHMA -0.6856 -1.676 4 0.040 3
KEGG_PROXIMAL_TUBULE_BICARBONATE_RECLAMATION -0.500 6 -1.542 8 0.040 6
KEGG_CYTOSOLIC_DNA_SENSING_PATHWAY -0.4197 -1.5128 0.042 1
KEGG_VIRAL_MYOCARDITIS -0.566 4 -1.764 2 0.047 1
KEGG_LEISHMANIA_INFECTION -0.588 2 -1.7315 0.048 1




*1154 -

2}

40555 8 1
20204F-8 A

Ay

A
¥

oBE OB OKR EE

Enrichment Score

r=-0.261,P=1.978%x10"

034

0.0

_0_3_

_06 .

o KEGG_AMINO_SUGAR_AND_NUCLEOTIDE_SUGAR_METABOLISM

o KEGG_ASTHMA

o KEGG_BIOSYNTHESIS_OF_UNSATURATED_FATTY_ACIDS
 KEGG_CYTOKINE_CYTOKINE_RECEPTOR_INTERACTION

o KEGG_CYTOSOLIC_DNA_SENSING_RATHWAY

o KEGG_FRUCTOSE_AND_MANNOSE_METABOLISM

o KEGG_GLUTATHIONE_METABOLISM

o KEGG_GLYCOSYLPHOSPHATIDYLINOSITOL_GPI_ANCHOR_BIOSYNTHESIS
° KEGG_LEISHMANIA_INFECTION

o KEGG_P53_SIGNALING_PATHWAY

* KEGG_PROTEASOME

* KEGG_PROXIMAL_TUBULE_BICARBONATE_RECLAMATION

High risk ¢+—— Low risk °

KEGG_VIRAL_MYOCARDITIS

5 IncRNA MIR4713HG K@ EE ST
Figure 5 Pathway enrichment analysis of IncRNA MIR4713HG

r=-0.119, P=6.840x10"

r=—0.108, P=1.455x10""

r=-0.286, P=4.170x10™"

o 304 :
%25_ ...-.-.....
ﬁﬁz.o—?{.}" .

&= 1.57
1.0+
[V}

BAK1 &K ik /K

0 1 2 3 4 5
MIR47 13HG F K kK F

0 1 2 3 4 5
MIR4713HG FE K kK-

=0.5-

0.0

AL
R

0 1 2 3 4 5
MIR4713HG FEH Fik K-

0 1 2 3 4 5
MIR4713HG LR Fik K P

6 IncRNA MIR4713HG 5 BAK1.BAX .BCL2 . FAS #8514
Figure 6 Correlation between IncRNA MIR4713HG and BAK1,BAX,BCL2,FAS

MIR4713HG Z 5 45 Hndw i ke )5 o &
Jii it GSEA #0438 MIR4713HG 15 3 3k vl #1 i
P53 {553l BRI , MIR4713HG 5 P53 {5 53 i
M55 F BAK1 . BAX .BCL2 .FAS £ i fH %,
FRAE LA B9, P53 2 5 2 (1) IR 41 il i 12 5
NG IR A G, iFE  FLRE e (45
[ i R A IR S 2 P53 S — Tl g 0 e A
AR 2R R 258, A8 (2 E A R T,
g2 oA R 1 O 1 e e 1 7 e S
Jifrges v, P53 2 A ik R 98 AR A AR SR i R R AR AR K
PO A FH AR S ek 1 ke A R R . HET, X PS3 4
PEAR A T W DI REWF ST HEA TAS FL SR A, 06 P53
A S AN R N P AR A R sh AR T 5 BAK
BAX BCL2 J& Wi A2 A sh A T-AH G4, FAS 72
HNEBIE I S TR 4 2, BCL2 . BAK &
BAX ¥J0& BCL2 4 th B L I 40 i g Tl 15 IR 7
BCL2 J& 4 i st 1~ % 4 1] 9 55 P, dl ik 5 BAK J¢
BAX B AH ELAE FHE 59 o5 40 i B R T~ . BAK 3 A
HAT 2 fE ka0 el 1= f T g, nT 3 i 2% i BCL2
PO A0 T3 M, W AE SE AN AR T BAX Y
1ok FE R AT HEHT BCL2 (A AR 4 0 1 41 it s 15T
To. BAX R A KR FEHH TR, 8T
BCL2 B 5 , 4 i BAX 25 11 7] 5 BCL2 JE ) 5+
TRAR X BCL2 7R A BHAIAE o TR 5E & B BAX/

BCL2 W 85 [ 22 [H] Y A9 DG 2R 2 R Xt &4 e 741
FIVE SRS A L R . FAS 2 —FP IR T 21,
AR IR LA A4 R & AT . 7E CTL 40 i LU
FRAN S, 40 2 1 26 35 A9 =5 7K F FASL 5 #8411 i
FE Y FAS AR E AR, 38 5 FAS firh & ¥0.40 P 358 1)
i R N A B e 1 R )

2i b, A& P MIR4713HG JE K 7E 45 B i 4
U R FIA TR B UG A K, 15 16 RO B b 3
FHOE FLATVE R PR &5 EL R 8 T0US ()20 ST XU R 7 5
] RF, FAT % B MIR4713HG HL K i 23k nl i P53
=Sl BRI , 9 H 5 BAK1 .BAX .BCL2 . FAS £
A, FRATHED , MIR4713HG JE R 3@ 1 3 1) P53
e L [ AH 53T 10 T S S X 20 e R T R A
it 84 58 A R G A i s R B R R R . AR
WFFE N AR W45 8 23 % MIR4A713HG JE K #7718
AT, BRI = SERG I0IE , (HIZ S Hr 4l SR ] X 45
L i SIS A A B it — N B AR T ), AT R
B ES B 2T JRYT R RERR o
[SE k]

[1] ISSATA,NOUREDDINE M. Colorectal cancer screening :

an updated review of the available options [J]. World J
Gastroenterol ,2017,23(28) : 5086-5096
WANG Z J, AN K, LI R, et al. Analysis of 72 patients

with colorectal high - grade neuroendocrine neoplasms

(2]



4055 8
202048 A

MR REE T ). B At ERER

Y 2 Bl K A KAEEIESRTD RNA MIR4713HG I 45 B ek B K s 1Y
HCASRBIEIR) ,2020,40(8) : 1149-1155

+1155-

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

(11]

[12]

[13]

from three Chinese hospitals [J]. World J Gastroenterol ,
2019,25(34):5197-5209

VEOBELIEONT, bR R, AF. KBRS RNA B 2
STEVE N MR bR G YIRS RE [T ], m st R
(A AFARD) ,2018,38(4) :556-561

DENG M,BRAGELMANN J,SCHULTZE J L, et al. Web-
TCGA :an online platform for integrated analysis of molec-
ular cancer data sets[ ] ]. BMC Bioinformatics,2016,17:72
MACDONALD J M,BOUTROS P C. Log: : ProgramInfo: a
Perl module to collect and log data for bioinformatics pipe-
lines[ J]. Source Code Biol Med,2016,11:9

CHAN B K C. Data analysis using R programming [J].
Adv Exp Med Biol,2018,1082:47-122

RITCHIE M E, PHIPSON B, WU D, et al. Limma powers
differential expression analyses for RNA -sequencing and
microarray studies [J]. Nucleic Acids Res,2015,43(7) :
ed7

KOLETSI D, PANDIS N. Survival analysis, part 3 : Cox re-
gression [J]. Am J Orthod Dentofacial Orthop, 2017, 152
(5):722-723

BUCHAKJIAN M R, GINADER T, TASCHE K K, et al.
Independent predictors of prognosis based on oral cavity
squamous cell carcinoma surgical margins [J]. Otolaryn-
gol Head Neck Surg,2018,159(4) :675-682

REIMAND J,ISSERLIN R, VOISIN V, et al. Pathway en-
richment analysis and visualization of omics data using g:
profiler, GSEA, cytoscape and enrichmentmap [J]. Nat
Protoc,2019,14(2) :482-517

SCHOBER P,BOER C,SCHWARTE L A. Correlation co-
efficients : appropriate use and interpretation [J]. Anesth
Analg,2018,126(5):1763-1768

HOLZER K, ORI A, COOKE A, et al. Nucleoporin
nup155 is part of the p53 network in liver cancer[J]. Nat
Commun,2019,10(1):2147

DUFFY M J, SYNNOTT N C, CROWN J. Mutant p53 in
breast cancer: potential as a therapeutic target and bio-
marker[ ] ]. Breast Cancer Res Treat,2018,170(2) :213—
219

[14] DAIZUMOTO K, YOSHIMARU T, MATSUSHITA Y, et

al. A DDX31/Mutant-p53/EGFR axis promotes multistep
progression of muscle -invasive bladder cancer[J]. Can-
cer Res,2018,78(9) :2233-2247
SCHULZ-HEDDERGOTT R, STARK N, EDMUNDS S J,
et al. Therapeutic ablation of gain-of-function mutant p53
in colorectal cancer inhibits stat3-mediated tumor growth
and invasion[ ] ]. Cancer Cell ,2018,34(2):298-314
GUEDES L. B, ALMUTAIRI F,HAFFNER M C, et al. An-
alytic, preanalytic, and clinical validation of p5S3 THC for
detection of TP53 missense mutation in prostate cancer
[J]. Clin Cancer Res,2017,23(16) :4693-4703
SUBBARAYAN S, SUBRAMANIAN S, SENTHIL K N.
Recombinant pierisin-5 induces apoptosis and differen-
tial expression of Bel-2, Bax, and p53 in human cancer
cells[J]. DNA Cell Biol,2019,38(8):773-785
ZHANG Y, ZHANG Y, XU H. LIMCHI1 suppress the
growth of lung cancer by interacting with HUWE] to sus-
tain p53 stability[]]. Gene,2019,712:143963
ENGELAND K. Cell cycle arrest through indirect tran-
scriptional repression by p53: 1 have a dream [J]. Cell
Death Differ,2018,25(1) : 114132
ZHANG G H,YUAN J M, QIAN G, et al. Phthalazino[ 1,
2-b ] quinazolinones as p53 activators: cell cycle arrest,
apoptotic response and Bak -Bel-x] complex reorganiza-
tion in bladder cancer cells [J]. ] Med Chem, 2017, 60
(16):6853-6866
CHATTERJEE S, PATRA D, CHAKRABORTI U, et al.
Association of p38MAPK-p53-Fas aggregation in S-allyl
cysteine mediated regulation of hepatocarcinoma [J]. En-
viron Toxicol ,2019,34(8) :928-940
MICHITA R T, FMB Z, FRAGA L R, et al. The role of
FAS,FAS-L,BAX, and BCL-2 gene polymorphisms in de-
termining susceptibility to unexplained recurrent pregnan-
cy loss[J]. J Assist Reprod Genet, 2019, 36 (5) : 995-
1002

[WEEE] 2019-11-21



