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Screening of prognostic risk markers for pancreatic ductal
adenocarcinoma based on bioinformatics approaches
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Abstract Objective: To identify the prognostic risk markers for pancreatic ductal adenocarcinoma (PDAC) through
bioinformatics approaches.
Methods: The clinical information and data of miRNA and gene expression profiles of PDAC patients were
downloaded from TCGA website. Then, the miRNAs and genes significantly related to the prognostic risk of
PDAC were screened successively by Elastic Net Cox’s proportional risk regression hazards model (EN-Cox),

the receiver operating characteristic (ROC) curve and survival analyses. Finally, literature mining and function
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analyses were conducted on the significant prognostic risk genes and the potential target genes of the significant
prognostic risk miRNAs.

Results: After data preprocessing, the complete clinical records and data of expression profiles of total of 797
miRNAs and 19 969 genes in 137 PDAC patients were obtained. Based on the parameter X (0.107), 59 potential
prognostic risk factors that included 54 genes and 5 miRNAs were screened via EN-Cox analysis. After grouping
of the patients according to the cutoff values derived from the ROC curves and then drawing of Kaplan-Meier
curves, 17 significant prognostic risk markers were finally identified (all P<0.05), including 16 genes and 1 miRNA
(miRNA-125a). Among the 16 prognostic risk genes, glutathione S-transferase mu 4 (GSTM4), inducible T-cell
co-stimulator ligand (ICOSLG) and spermatogenesis associated 2 (SPATA2) were simultaneously the target genes
of miRNA-125a; GATA binding protein 1 (GATA1) was the only one transcription factor encoding gene.

Conclusion: The functions of these screened candidates in PDAC still need to be elucidated, and they may

probably be used as prognostic risk indicators and even therapeutic targets of PDAC.

Key words
CLC number: R735.9

Pancreatic Neoplasms; Carcinoma, Ductal; Biomarkers, Tumor; Computational Biology

o B 9 S H AT E M2 R BN E R 2 —, H
WAL LT 5 R MR . P81, 20154 52 E R
Ji 9888 %2 48 960%], AET-40 560, Ik AW &
PERI P Y HESE 40, FE BRI, 201545
Tk JU 8 8 2 R 9 3A B 367 00041, FET-359 0004,
W TG A5 A B0 003 s, R T R AN 104F
DAL i RE R DG PR B T I AR R R,
i A R e 2 TR M D R WL B R, L Lk
B8 3590 % , iy W P AR B i v T A 10%
T 7% V0 U R R v A A AL TR
IR RN BT, B = R S 0 R A R
Y, JEwW A R A Mg A R A0 B R G
W, B EE e s Tk ey, H Xk
fRI7 AR, B ECH SRS AE AR fF R R B 5%,
HAE10%~20% M B EHwA R R, o7 REFRiG
J7, HARGE R R EK80%, HSEEFFRWBAL K
15%~25%""" . FRCBR AT AF Sf 76 R 988 1 12 W S iR o7
AR T sl (HR S R BUS OF R4S 2
Mk, L, R R R S R 1 TS KU A
BRI RE S B R YT SRR Y L

A 5T NI I B A B HE £ ( The Cancer
Genome Atlas, TCGA ) E¥EE T a8, T IR S & IR
T E G R %R . miRNAFlgene k3 B .
3 Ao R D 2 Coox LU 451 U 11 05 434 ( EN-Cox )
22 Z i E TAEFHIE (ROC) HhZEfiKaplan-Meier
Mgk, Gk T R A I TS XU B A
K miRNAFIFE K 5 SR 5 % 75 KU mi RN A Y #
FERUEAT S RE WO, Xk S RS 5 R K T KU

© WA )T i [ & F I F 2P H

mi RN A ) I 5 R R 17 SCHRAZ 8 A0 D B2 A, DA
e BT AE (14 MR RS R TR XU A 5 0

1 RBSH

1.1 HEskiR

TCGA ( https://cancergenome.nih.gov ) FAE
JPE AL 5 M R AR B I R R | iR B TR AR A A
[SEER SR €/ NS PSS AR R T N R EE NN
i S0y 1A A A DR 2 A I . AR ST AT CG A B
JE R 3T 197 ) R i AR R I PR BORE, o A
15051 Sy Jig Bt 2 48 9 o 73X 15045 JB i 3 78 it
v, A2 HERR R S AR AR AR ] (OS) TS
Br, BIA 14801 B AT 5¢ B 1) A7 BTk

%?I]luminaHiSqu‘]%ﬁ%‘MJ?Ijjﬁlé, T#
T 18341 JBE B R R A mi RN AR IR 36 3K 3% J50 00
LA E A 148 0 Ak 5 BRI Y 13760 3 137140
Fmi RN A K [ 2 35 1% K4 9 e iR 5 45 ik 98 s 191
P 15 IAURS: s 5 40 14 s 32 o
1.2 BiREALE

miRN AR K 3 I8 (E0RS LABE 10007 il i A
B TS 0 F A A% (RPKM ) PIBETT A 3.
Wb, ASTRIREAS 6] e i v or B R AT s v A Ak 2
1.3 A A e R T /e XUBE miRNA F1E [F

ENJZ — B A 0 A8 5 e #0705, BEREA AL
b B AL P AT DU 4E . CoxJ& — Bl 20 A1 A2 47 ¢
B2 S BB . EN-Cox U BE G 4b 2 3L 28 ¢
T LARE A, 2 o0 B A B3 2 /N R AR 2 A7 BT R Y B

http://pw.amegroups.com



559

KRN, 2. T ANE BT R E RS IR U S AR S i 1k 1099

MR, W EN-Cox ¥ € |15 43 87 (19 5 22 &
oy ot ] O A AY O g TS KUK R o A BIE 5 R
MR glmnetfd (https://cran.r-project.org/web/
packages/glmnet/index.html ) ""'5Z lEN-Cox 1]
A3 Bk B, 9 28 AT BE Y T50U5 UK mi RN A F AR
W SEONR BR/ME
1.4 TRIEFEREIREY

TEA G B A5 h . ROCH 4% M 13T
i 230, Kaplan-Meier ] 28 % 8% FH T 4 77 %
B AR BT e b o RIS, FIJHR (The
R Project for Statistical Computing ) FJpROCA]
( https://cran.r-project.org/web/packages/pROC/
index.html) " HIROCHIZE , #f £ 3 4 4119 1
W R, DA T H Dy 0 SR BT AT B O S AL
SRIG AR survivalfld (https://cran.r-project.
org/web/packages/survival/index.html ) "2 KM
M2k, i ad Log-rank s 4 P 4 & & B4 2 A7 i) 1) A JC
Gttt . 134 22 A miRNA M K A
5 e S T e B TS XU ] A G
1.5 FEREE miRNA #Ih 8 il

TEMiRWalk ( http://zmf.umm.uni-heidelberg.
de/apps/zmf/mirwalk2 ) "R 12 v i 35 5 AU
miRNA )8 IE A, j‘?ﬁﬁ(]ytoscape (http://www.
cytoscape.org ) FJEmiRNA 5 #E 5L PR [ 0 45 ) 2%
Kl . Cytoscapedi—F 58 P ¥l i 4 4, I FH F
B0 A5 R AE W 0 2% Y T R AR AL ER U kT, X
miRNARJHBEFE K 1T KEGG ( Kyoto encyclopedia
of genes and genomes ) (http://www.kegg.jp) "
MREACTOME (http://www.reatome.org) “6]1%%
W FERAKIE (gene ontology, GO ) (http://
geneontology.org) WIS AR KR8 (disease
ontology, DO ) (http://disease-ontology.org ) &
BorMi . B Target Mine B4 42 1) 88 JLART 43 BT ff o
HAENGESEE . Yt (biological process,
BP) . 45 (cellular component, cC) .
4y T IHE (molecular function, MF ) AN %
Ko TargetMine ( http://targetmine.mizuguchilab.
org ) PR AN TR R M AL DRI 11 R T
P<0.05\ N HA G738 3,
1.6 FUjm JXURE 2 [ ) STk 22 48 70 2 € 53 47

Xof B RIS B PR K U XS mi RIN A ) 3 B A
HEAT SCHRAZ I A DI BE 43 M7 o 3B I TRRUST (http://
www.grnpedia.org/trrust) ﬁ%ﬁﬁ?*ﬁ%ﬁ}émﬁﬁ%
PRl B) 2 s 3 P, OO 0 1 AR B S PR 1 0 R A

© WA )T i [ & F I F 2P H

R H A R 2 B, SR 5 A Cytoscapes il 7% 5%
FERI 2% . TRRUSTJE H Al & Al KA AT SCHRIESE
(18 2 3 R 4 T 2 iR P2, O PTG R R IR A S e Ak
T sie R - R ) s R

2 # X

2.1 HEMmALE

Zoad B AL S, A 20 13745 g AR A R
FETP 797 M miRNAFI19 969 JE [F 6 1k 1% 4 48 .
2.2 TR A BEAYTI S RUBE miRNA FnE E

A=0.107# A S 4, HET IS8, ik
AR5 miRNA IS4~ B K 7E N 9 594 Fil I XL
545
2.3 TR R AREY

HR A RO C ol £ iy T 18, 8 i A5 18 % 4 e
20, BPmiRNABEE K 2 35 B AR T (5 25 9 )3 T I%
FIAH , miRNABHE PRI H & TH W EH 905 T
FAeIsdl, HARFEN6NEEFE AT miRNA (£1)
X1 7A T KRS B o 0 B R 5 R R A R 1
s B B A G (¥9P<0.05) .

R1 REIREMIHELSR
Table 1 Results of prognostic risk marker identification
p

o : |

bREY) IR ( Kaplan-Meier 2% ) ROC £k it
ADRB3 2412 0.0314 0.725
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TTLL2 1.771 0.002 38 0.630
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Figure 1

The regulatory network of miRNA-125a and target genes (The yellow rectangle nodes representing miRNA-125a-3p and

miRNA-125a-Sp, the pink and green ellipse nodes representing the targets genes of miRNA-125a-3p and miRNA-125a-Sp, of

which the green ellipse nodes also the prognostic risk genes identified in this study)
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Figure 2 The functional enrichment analyses of the target genes
of miRNA-125a-3p
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Figure 3 The functional enrichment analyses of the target genes
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Figure 4 The transcriptional regulatory network of GATAL1 and its target genes and transcriptional coregulators (The green triangle

nodes representing the target genes of GATAI, and the pink rectangle nodes representing the transcriptional coregulators of

GATA1)
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