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W = ES5EM: BB IE T BB 2 —, R Ik R GG R R S R, L R
Jg BT g BRIR AR (PAAD ) , TS 82, miR-486-5p FEA [ARIE Tl 8 /ERH, HiHtZ miR-
486-5p 7 PAAD "W BFFE & o AWFFE 0 A W5 222 Jr AR 5 miR-486-5p 1Y $E K& K73 B #E B A
E PAAD IR e
FiE: M PROGmiRV2 4 73 1 miR-486-5p 5 PAAD FUS MIAHCHE . Z745 18 JH 28Ul 6 ok 1
I miR-486-5p AYHLIEEIN , I FH DAVID 7E LB PR X i 1t ) #0 BRI AT BE R AR A (GO ) w4
FrfstER B SR A A (KEGG ) 55 %4, FRLL STRING % Pe Al s #0 5L R 2 ot — 2 1 o
FEAER (PPL) W%, JFFIH] Cytoscape BRPFHEAT PTALAL S i, O PPT 28 b i i BRI, de e
WEGT G AR, RS PAAD TG M DG A A% 0 3R N
5% : miR-486-5p KK ik PAAD & 1Y S A A7 B R 42 miR-486-5p /& ik 34 W] B 46 &1 (P<0.05) .
P30 2 A 3 A B T A A AL R H AL 187 4~ GO AT lEoR, LN EES HEARRE.
EAHERA . RNA AW 113 30 T 0% S5EE IR R8T B0 605 S5 A %t B KEGG 43 i7 i
AL F S5 FOXO 55 . pS3 5 5@ #% . Ras {5538 % & PI3K-Akt {5 5 5 4%F. miR-486-
Sp W 7E AL A E’JE F1 28 43 #1 % B, SIRT1. PTEN. SMAD2. CSNK2A1. SE RPINEI ;& PPI ¥ %4
RO HER R HE— 53 5k GEPIA B 3IE & Bl CSNK2A 1, SERPINEL 7E PAAD 441 R0 i -4 (¥
P<0.05) , %%lﬁﬁm% 55 PAAD HRE (1 SVAAE 1% FJC A AR AP AR DG (1 P<0.05) , CSNK2A1 Al
SERPINE1 B ik PAAD B A T 285 .

51 miR-486-5p i@ ik XJ [ BL K A A, VEFH T PAAD BB E AN ZAESEBE AL, 215 PAAD
(e KR, S0 PAAD HE UG .
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Abstract

Key words

Background and Aims: Pancreatic cancer is one of the main causes of cancer-related death. It is the most
malignant tumor of the digestive system. Its main pathological type is pancreatic adenocarcinoma (PAAD), which
has a dismal prognosis. MiR-486-5p plays an important role in different cancers, but there is still no research
report on miR-486-Sp in PAAD so far. This study was conducted to explore the target genes of miR-486-Sp and
analyze the expression and significance of its target genes in PAAD by bioinformatics approaches.

Methods: The correlation between miR-486-5p and the prognosis of PAAD was analyzed using the PROGmiRV2
database. The target genes of miR-486-5p were predicted by combined use of multiple data platforms, and then,
the gene ontology (GO) enrichment analysis and Kyoto Gene and Genome Encyclopedia (KEGG) signal
pathway analysis were performed for the selected target genes using the DAVID online database. After that, the
protein-protein interaction (PPI) network of the target genes was constructed using the STRING database, and
visualized using Cytoscape software for to screen the core genes in the PPI network. Finally, the candidate genes
were verified and picked up to find the core genes related to the prognosis of PAAD.

Results: The overall survival time of PAAD patients with low miR-486-Sp expression was shorter than that of
PAAD patients with high miR-486-5p expression (P<0.05). A total of 187 target genes were obtained, which
were predicted by at least 3 different databases. Go analysis showed that the predicted target genes were mainly
involved in the biological processes such as protein stability, protein phosphorylation, positive regulation of RNA
polymerase II promoter transcription and negative regulation of apoptosis; KEGG analysis showed that the target
genes were mainly involved in FOXO signaling pathway, pS3 signal pathway, Ras signaling pathway, and PI3K-
Akt signaling pathway. Protein network analysis of potential target genes of miR-486-5p showed that SIRT1,
PTEN, SMAD2, CSNK2A1 and SERPINEI were key target genes in PPI network. Further GEPIA verification
revealed that CSNK2A1 and SERPINEI were significantly up-regulated in PAAD tissues (all P<0.05). The high
expressions of these genes were associated with the overall and disease-free survival in patients with PAAD (all
P<0.05), and those with high expressions of CSNK2A1 and SERPINE1 had worse prognosis.

Conclusion: MiR-486-5p acts on the network of multiple signaling pathways in PAAD patients through the
regulation of targeted genes, participates in the occurrence and development of PAAD, and affects the prognosis
of PAAD patients.

Pancreatic Neoplasms; miR-486-5p; Genes; Prognosis; Computational Biology
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ESilly S8y R (pancreatic adenocarcinoma,
PAAD ) , SHEEAFRLRS5%" . i F AR R
B, FIRERA M, RZEABEHZHNCE
Me i, WUEH 2.

NI RR ( microRNA, miRNA ) & —
Pl UEPE I AR S i /NRIN A, AR S KR 1 0 4 43
T MG GE Ak . T AL RO A R 2
iR 1 & A A AR e AR e R RS AR T RS
KH, miRNAANGUAT LIAE 12 W F S A9 b i
Yy, 0T DL TE R 7 AR,

miR-486-5p & —FlFr & B AE g 5% 2R 55
RNA, AW W RmiR-486-5pfEZ M,
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AR B P RL R I 5T A

AT RS B D7k, HF5imiR-486-
SpXTPAADB E WG m, ML 4isHEZA4
BHE P TIUIN O G e HG R 45 R ARSI, [R] S
AL R HEFT I A A KIS (Gene Ontology, GO)
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PP1) M2 4r M1, Ui 2k 5 PPII 4% p i % 0 §E 3
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1.1 miR-486-5p £ PAAD & F 5

PROGmiR V2" S B0 4ig 2 41 55 R[] 25 8 g i
ImiRNAR FS 5 . i FHPROGmiRV2ILE T
miR-486-5p i £k FLRIKPAAD & H W B k4
fE4
1.2 miR-486-5p #ME F ATl

i AR 2R 40 B F T EEDIANA tools'”!|
HOCTAR"'"', miRDB!"?'| TargetScan'"!,
starBase" 3t 54 B 45 2 4 IR A 2 B 1 ) #E 3
B, IF2e 45 BUEL, 0 2 20 78 34 08 12 v
FEFERE 0] X R A HE R T IR 2o i o
1.3 GO EE4H 5 KEGG E5 @A

DAVID"™! (the Database for Annotation,
Visualization and Integrated Discovery ) HME B
Bl PERE G T AW EAR Mt TR, KRR
() i PR Bl AR 8 R AR R G LG W AR Y DR TE R
fEE . AR FERDAVIDEYE b, Eidw
LHR, RAGAW M ERE LTS 50HCEY
W, LIP<0.05 M BfH, B85 LA E W
GOVERBIMKEGGASE 538 i .
1.4 PP [0 48 #3 3 #0 >k 8 B E i ik

i FHSTRING" B8 i Hg HE miR -486-5p #1 3
I PPIM LS, S T HE Y aet: & f i A 5 4E H
W4, Ead Cytoscape B AT 4k, SR 5 1
MCODEHi & T 40 Fh 45 14 4% B PP 1 55 %5 4 % 4%
9 I8, DT S miR-486-5p Ff) 56 4 L A
1.5 XBEFRNREVIEREFSHT

GEPIAYYELL T H AL G T £ Fp 5 /B & 1Y)
TCCAMGTExA1E 84, HiTGEPIATffimiR-
486-5p 1y ¢ HEHJE R A Im R B & L, 2l
Kaplan—MeierﬁEﬁﬁ?ﬂ%, P<0.05EBFIT#E L.

2 & R

2.1 miR-486-5p 7£ PAAD I EFSHT
WL EPROGCGmiRV2H L miR-486-5p7E
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Figure 1 The influence of miR-486-5p expression on overall
survival in PAAD patients from PROGmiRV2

2.2 miR-486-5p ¥E F i

FIFHDIANA tools, HOCTAR, miRDB .,
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BHH1871,
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Figure 2 Number of the predicted target genes of miRNA-486-5p
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2.3 FBEFEThEEFIEBIEZ D

FF DA VID e LK 2 0T T 4 8 5 D9 3ok 47
GOIRE w4 LA R KEGGAE Tl i o0, & LA Ak
WY KEARE . HEARPERL . RNARS I
LU 3l 5 B9 5% sie 1E 39 b 0 13 A 9 5008 A AR )

ol R, SRR M . A% T S 4 A AR A 4 i 2
gy (£1) o WL KEGGAE 53 B 7 & 5L A 32
BSE5FOXOfE 5H g . pS3fE 5l ., Rasfs 5
FEFIPI3K-AKUSF {5 Sl (£2)

&1 miR-486-5p FNEBEEH) GO EEN T
Table 1 GO enrichment analysis of the predicted target genes of miR-486-5p
EX SR P S
GO: 0050821~protein stabilization 6 0.005 154 92 AAKI. NAA1S, IGF1
GO: 0006468~protein phosphorylation 5 0.015 141 20 NEK2, AAK1, PPP3CB
GO: 0045944~positive regulation of transcription from RNA polymerase II promoter 13 0.017 627 94 TET3. NIPBL. ARID4B
GO: 0043066~negative regulation of apoptotic process 7 0.032270 21 GOLPH3., BCL11B, NAAI1S
GO: 0043491~protein kinase B signaling 3 0.038 853 07 IGF1, RPS6KB1, PTEN
GO: 0005737~cytoplasm 42 0.007 012 13 ASS1. NEK2. UTP15
GO: 0005654~nucleoplasm 24 0.011 763 68 POLH. SOX12, ZNF367
GO: 0016020~membrane 17 0.022 941 84 CNKSR2. LYPD1. NAAI5
GO: 000591 1~cell-cell junction 5 0.025 743 31 ACTR3, FLRT2, TWF1

&2 miR-486-5p FUMIEBEE KEGG {5 S @747
Table 2 KEGG pathway analysis of the predicted target genes of miR-486-5p

GiD.8 Bk P FEH
cfa04068: FOXO signaling pathway 7 0.001 668 26 FOXO1, IGF1. SMAD2
cfa04115: p53 signaling pathway 5 0.003 609 35 SERPINEL. IGF1. SIAH1
cfa04014: Ras signaling pathway 8 0.005 138 91 FGF7. GAB2, FGF9. IGF1
cfa04151: PI3K-Akt signaling pathway 10 0.005 164 03 FGF7. COL6A6. FGF9
cfa04152: AMPK signaling pathway 6 0.006 593 08 MAP3K7, FOXO1. IGF1

2.4 PPl &N
F TSR A EPAAD T YA/ FIALE,
FHSTRINGEUHE X miR-486-5p L 52 X #4 2 PP

BT (E3) , R T —S4EPAAD
W PR SCHAE LA, WSIRTI,. PTEN .,
SMAD2. CSNK2A1}SERPINE1%:,

POUZF1 TOB1
BIRCS FBN1
2 NCOAS
PRRCIC BTAF1 v
= A~ EPB41LY
LYPD1 SERPINE TBX2 FGF7
NIPBL : = P sLC12As
MAP3KT- N .
1 SMAD2 FGF13
=t NR2C3 1 ST — - X /
L i .zcamw MAPKAP Iy FOXO1 ——— L pikary \ _GABRB3
y /' PARPZ_ AP -, v GRIAZ
; / . > = e IGF1
REVH il UBESH - PTEN —cau FGF9
HIFIB. SIRT1..=— )
NS : ROMSE R, \ | Reseke1”
; f < : : 3 - EphAd SEMAIA
— CSNK2A1
ZNRF2Z = TRIM36 HarS / & /
4 o,
: SMARCDZ L\ //Bancer
; ATXN I DAAM
SIAH1 Gt PDZRN3
NEK2 ;
) CBFB
ACTR3
GOLPH3
TMEM115
D47

DYMLLY

E 3 miR-486-5p ¥MEE PPI W&
Figure 3 The PPI network constructed with the target genes of miR-486-5p
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2.5 GEPIA #ZO0EREBIER EFSHT
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PETIEWBREALS, ERA%IPFE L (1

f
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—— 1t CSNK2AT TPM

—— ik SERPINE1 TPM

— % SERPINE1 TPM
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Figure 4 Differential expressions of CSNK2A1 and SERPINE1 in PAAD tissues and normal tissues
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Figure 5 Relations of CSNK2A1 and SERPINEI1 with the prognosis of PAAD patients
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KAE R AR W TR, (H TR D) B 2% A
IFRIAR N REPAADRWIGIZH | i
Iy Fhr G LAk 3 PAAD AR 7 3R 2 B AT R
P iy [n] 1,

miRNAVE Jy % 5% J5 2 5 55 5 R 4 19 /N 2 3 4
S RNA GG, BLRE A N Ry 2 45 Bl i 1 2 22 T i
Hbrfmm T H, HCA 20058 & B miRNA
TEPAAD Y B AR ] K HLHIP0 ', miR-486-5p &
— R & A AE S AR RN A, il A B Pk
P, MW TP B miR-486-5p ] 1 Sk B % B9 12 W bn
HEY, MohamedZE" R M miR-486-5p7E K % ik il
R PG 2, PSR E MO, AR K b
(2 W MBS AR ) . R miR-486-5pfE i iE I
HAWMLZMINEE, k= miR-486-5pfEPAAD
R A -

KT WU T f#miR-486-5p YA M U fiE
AW FE K B miR-486-5p7E iR 4] 41 rp & Rk
) AR AR AR BT L TR R A & (P<0.05) , 4%
REWmiR-486-5pfiFKEZEFHPAAD B H A R i
JaHE

AR LA Z A A B T B EmiR -
486-5p Ry IE A, i — 2P X5 2] Y N AT 1)
REsrMT, RMHEFESSEAREE . Bk
f2ft . RNAR GRS 3+ 05 s e 8 55 S v it
FERY R AR YA R, R B R EEFOXO
fEo M, pS3E S . Rasfs 5 i B & PI3K-
AKUZE(E S, R miR-486-5pili i LI & £
TR AR B W [ SR Y K LR R o

X B DR AR 4% 1 o AT, AR BIF 5O
SIRTI, PTEN, SMAD2, CSNK2A1XSERPINEI
A KEEIEN, HAPPTEN SMAD2P,
SIRT 1B B IE S VE A miR-486-5p Y #L 3% [ 5 20U
iE 0 HE R o G0 GEPTA R 22 #F — 20 6 91 OC Bt Ak
A, FAMTLHCSNK2ATFISERPINE 15235 /K - 1E
PAADA LU0 25 F IE# AR A4, H P CSNK2A1
B AIE B PSR LG 2 A S STRTOME R 1k 2 15 L I 9 (1)
R, LIRS AN R S8 bR o AR 4 T RE B
G5OL, JATATDAHEN E v peE L R AL R A S
S R . A R SLSERPINEE T4
SR I — 28, BE S 5 4 AT
. 1RZEVL I 2502 A AE Ay BT K BLCSNK2A 1
FISERPINE 13 [H] 1 & 3k 5 5 8 3 09 B A4 AR A7 B [
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FTC I A A7 B [E] Y B VI A ¢ (P<0.05) , XKW
I PAAD B H WM HUS A 5 AR, ol fEh
R g 08 E TR T R S AR T o

B2, AREFIEATL T miR-486-5p 1L K DX
Ko LTS B R G A 5l I, X S R A B T A
Hh R PAAD PR E A A ML . AL ST miR-
486-5pfik ik B H 1Y BARAE TG F 1] A PAADZ K Al
TG IT AR o [R) B AR BIF 5 07 16 A 3 Rt PAAD
() 2 Wi 5 o 1 IR 97 B T TR 0 bR A A AN
Mo BARARRFIE AT T — 2 B X WL, (AR
FEAE— S /B, e FOoRIEA TR, Bl
miR-486-5pTEPAAD R ILVEHIGIA ARG . Pt
LG R P SR A S 56 BF 5T R 55 IE mi R -
486-5pTEPAAD 1R FH KL AL .
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