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Identification of prognostic risk long noncoding RNAs for
pancreatic ductal adenocarcinoma by bioinformatics analysis
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Abstract Objective: To screen the prognostic risk long noncoding RNAs (IncRNAs) for pancreatic ductal adenocarcinoma
(PDAC) by bioinformatics approaches.
Methods: The RNA-Seq Level 2 data and clinical information of PDAC patients were downloaded from The
Cancer Genome Atlas (TCGA) database. The sequencing data of the downloaded mRNAs and IncRNAs were re-
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annotated according to the gene annotation data from NCBI Gene database and GENCODE v7 database. The
differentially expressed mRNAs and IncRNAs were screened by using edgeR and limma packages in R. Then, the
significantly co-expressed pairs between mRNAs and IncRNAs were obtained by correlation analysis, in which,
the mRNAs were considered as target genes of the IncRNAs. After that, the functional modules of the IncRNAs
were predicted by functional enrichment analysis of their target mRNAs with the clusterProfiler package in R.
Finally, the significant prognostic risk IncRNAs for PDAC were determined by drawing Kaplan-Meier curves of

Results: After gene re-annotation, the sequencing data of a total of 19 791 mRNAs and 1 623 IncRNAs were
obtained, and then, 260 differentially expressed mRNAs and 15 differentially expressed IncRNAs were picked up.
From the correlation analysis, 24 significantly co-expressed pairs comprised of 24 mRNAs and S IncRNAs were
identified. Of them, LINC00857 had 6 target genes that were Clorfl116, ESRP1, GPRCSA, LIPH, MAL2 and
PLS1, respectively. According to the functional enrichment analysis, the target genes of IncRNA LINCO00857 were
mainly enriched in phospholipase activity, structural constituent of cytoskeleton, and lipase activity. The results of

survival analysis revealed that IncRNA CASC8 and LINCO00857 were significantly associated with prognostic risk

Conclusion: CASC8 and LINCO00857 are potential prognostic risk IncRNAs for PDAC, and may probably
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the differentially expressed IncRNAs.

of PDAC (P=0.0052, P=0.027).

become the novel indictors for prognosis of PDAC in the future.
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Figure 1 Venn diagram of differentially expressed mRNAs and IncRNA in different stages of PDAC (The blue, yellow, green, and red

ellipses representing the differentially expressed mRNAs or IncRNAs in stage I, II, III and IV respectively; the italic, red and
underlined number showing the count of up-regulated, contra-regulated and down-regulated mRNA or IncRNA respectively)
A: Differentially expressed mRNAs; B: Differentially expressed IncRNAs
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Figure 2 Heat map of 15 common differentially expressed IncRNAs in PDAC and cancer adjacent pancreatic tissue (The samples of

cancer and normal tissue listed above the heat map, and the gene symbols of 15 IncRNAs displayed on the right side of the map;
the red color presenting the up-regulated IncRNAs in PDAC tissue and the blue presenting the down-regulated IncRNAs in

PDAC tissue)
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Table 1 The differentially expressed IncRNAs and their target nRNAs
IncRNA #1 mRNA
CRNDE (12) PITX1, TMPRSS4, FXYD3, IRX5, C190orf33, MLPH, SFN. NQOI1. FLJ23867. S100A6. KCNKI1., S100A10
AP001625.4 (1) RSPH1

LINC00857 (6)
AC006552.1 (3)
RP11-414J4.2 (2)

GPRC5A ., ESRP1. Clorfl16, LIPH, MAL2, PLS1
REXO1L1P, RNU4ATAC. OR5AK2
LMANIL, CPLX3

MLPH
SFN

PITX1

MAL2 REXO1L1P LMAN1L
TMPRSS4

PLS1
S100A10 LIPH

KNk ‘ ’ ‘ RNU4ATAC 4‘
C190rf33

S100A6

FLJ23867
IRXS

ESRP1
iz GPRC5A

FXYD3
OR5AK2
Clorf116 CPLX3

D

RSPH1

B 3 ZERRiE IncRNA 1 mRNA FHERIEMSE (4. EEFETASAINRERLEE. TRARIERN IncRNA, HEETERE
E£2RIEM mMRNA; #R#E IncRNA-mRNA £ RIZRHRATE mMRNA TERBHE R, BIERIERHEIHMEM A, mMRNA
FERONGEEEE, Rz, £RIEZHETES/N, mRNA T ERIDEE @EBE )

Figure 3 The co-expression network of differentially expressed IncRNAs and mRNAs (The red or blue diamond node representing

upregulated or downregulated IncRNAs, and the ellipse node representing differentially expressed mRNAs; based on co-

expression coefficient of InCcRNA-mRNA, the greater the absolute value, the deeper the green color of the ellipse node and the

edge, otherwise, the smaller the absolute value, the deeper the yellow color of the ellipse node and the edge)

K2 ERFRIEINcCRNA WIHEEEE SR

Table2 Functional enrichment analysis of differentially expressed IncRNAs

IncRNA ID/Term 1 mRNA  #Z1F P {H
AC006552.1  GO: 0004527/exonuclease activity ( ¥ FRSMITEETEE ) REXOILIP  0.008 94
GO: 0005549/odorant binding ( SRGEE OR5AK2 0.011
GO: 0004518/nuclease activity ( #ZEREHE1E ) REXOILIP 0.023 4
CRNDE GO: 0044548/S100 protein binding S100 (#HHZEE ) S100A6  0.007 74
GO: 0005523/tropomyosin binding ( JBLERE FH 4545 ) SI00A6  0.008 33
GO: 0022841 /potassium ion leak channel activity (555 EE S ) KCNKI  0.009 52
hsa00130/ubiquinone and other terpenoid—quinone biosynthesis ( 2R B HAh mEBR A= 25 1) NQO1 0.004 6
hsa04960/aldosterone—regulated sodium reabsorption ( & [&] R &5 A4 Ak A Y ) SFN 0.016 3
hsa04115/p53 signaling pathway ( p53 {5 5385 ) SFN 0.016 3
LINC00857  GO: 0004620/phospholipase activity ( §JRHEES M) LIPH 0.031 1
GO: 0005200/structural constituent of cytoskeleton (A ZREE R ZH R ) PLS1 0.0357
GO: 0016298/lipase activity ( i /UGS ) LIPH 0.036
RP11-414J4.2 GO: 0005326/neurotransmitter transporter activity ( L1 G a2 LTS T ) CPLX3 0.002 87
GO: 0019905/syntaxin binding ( Zfilfl &% F145 & CPLX3  0.0102
GO: 0000149/SNARE binding ( SNARE %54 ) CPLX3  0.0143
hsa04721/synaptic vesicle eycle ( ZEf FEHIIEER ) CPLX3 0.0175
hsa04141/protein processing in endoplasmic reticulum (NERMEEMT.) LMANIL 0.045 8
2.5 fHIEFERE IncRNA ( P=0.0052 ) MILINC00857 ( P=0.027) , Ef11E
MWk XX 15N 2E R RKIEMIne RNAZ AL T ¥ hERE, EESTRRKERENE

Kaplan-Meier A2 fF#h 4k, KA 21 IncRNA S i Bir (KE4) .
iR S A8 R g Y TS XU W A 0%, 230 9 CASC8
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A: CASC8; B: LINCO0857

Figure 4 Kaplan-Meier analysis of CASC8 and LINC00857 in the 146 PDAC patients (Patients divided into low and high expression

group according to the mean expression value of IncRNA)

Ak, ABFTE K BLLINCO08S T Y §8 5L A oy
Clorfl116 (chromosome 1 open reading frame
116) . ESRP1 (epithelial splicing regulatory
protein 1) . GPRC5A (G protein-coupled
receptor class C group 5 member A) . LIPH
(lipase H) . MAL2 ( mal T-cell differentiation
protein 2 ) . PLS1 (plastin 1) (E5) , KEH
CASCBIYHEIEH . LINCOO8S7HIIE K 1y 1 fig &
TR LS .

E 5 LINCO0857 SHBERMFZEME (ERTRNRE
LINC00857, #EIH 15 m sk LINCO0857 HIFEE R ;
#i sk M8 28 LINCO0857 5 HEBEEM A RE R
#, HRERYEBKX, FLEHE; TaRRERRS
EREAR PRI L)

Figure S The regulatory network of LINC00857 and target
mRNAs (The diamond node representing IncRNA
LINCO00857, and the ellipse node representing the
target mRNAs of LINC00857; the blue number above
the arrow showing the co-expression coefficient
between LINC00857 and target mRNAs, and the
greater the value, the thicker the arrow; the red color

presenting up-regulation in PDAC tissue)
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A. CASC8; B: LINCO00857
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Table 3 Function enrichment analysis of target genes of

LINC00857
IncRNA ID/Term FEIE P{H
LINC00857 G0:0004620/phospholipase activity ( 0.031 1
NS ) '
G0:0005200/structural constituent of 0.035 7
cytoskeleton ( 4 2RZEH LAY ) o
G0:0016298/lipase activity ( JJGIifEHG
0.036
)
G0:0051015/actin filament binding ( L
- . A 0.0409
HIEAZEES)
G0:0052689/ carboxylic ester hydrolase 0.042 6
activity RIRBRZKMEEEETE) ]
3 W
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i 2 A 5 R A R R TS XU B R DG Y
IncRNA, HCASCS8FILINC00857, miE T K1)
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MiTranscriptomeE’J6 220/I\HEP3§§RNA—Squ§%E
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A ST i ) OB A S . G, ARBIESY
S5 X T LINCOO8S 77 R i 5 8 It 12 Wi FIR T 1
MiR%E, BAEFEENERE X,
TEARDZEHh, LINCO08S7 4 & W A7 61 #
B, 39 HClorfl16, ESRP1, GPRCSA .
LIPH., MAL2., PLS1. Clorfl164&—Fh#E A 4t
R, BRI ESARG (specifically androgen-
regulated gene ) o SARGIHE K J& 78 77 51 Jif 40 il
WALNCaP-1F5H 8 | IR & B, %40 M &g
% 2% 35 Y UR PR 0 HE N R 2k CAR ) RIBE B2 R
MEZIK (GR) P, GeneNote B4l E (http://
bioinformatics/weizmann.ac.il/cards ) W) Ik 1E
Hods 7R SAR G A AE i 51 B i 41 20 v v 23k
FI AT 4 JCS A GRAE B R P A M SE R I8 . Ueda Y
WEESRPIME N —FRNAZE G E A, feliE WL
He A K 752 4K2 (fibroblast growth factor
receptor 2, FGFR-2) W ARIAy A, i I
B 20 0 o [R] S5 26 A, DA T 400 R A g A L )
AR EBS5REER, BHSRESPDACEK
() AEAF A G o A $E R ESRP LRI AE A PDACI)
P 30 R, 5 AR A5 R RIS . Zhou %D
% B 7E 1B RR R A0 &R ak A R IR i 4 81
GPRCSAY M@ ik, JF HGPRCSAME L L HHE
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i T g % 95 A0 M 00 3 A L 3 B AN R I U U 9 1
JPHEHT, M IN K GPRCS A TE 98 v & 45 1) 2
PR FERBIER, SRR R -5, CaiE
FAGELIPHAE LI Al 80h 22 & %k, IF 5 M
KN REEAT G Ik B4 RO b e B 4 DDA O
iMH, LIPHEREMWEEDE AR, Mk, LIPH
FE B T 0 g A LB R AR AR R R B A Y
Je . HEN R BE S LIPHAUAL 51 & M i & 2, A
5 iR Y G RS AT OGN BRI 4 JE LIP HAE R AR
JE P RIAR K HRGE . Arumugam S5 IHF 58 & BIMA L2
VE by b e 20 M 0 b 54, AE R AR v 33k T
BNl N U s bSR3
i i 98 o 55 VY At Y S AR T 25 W 9 U ME . Protein
kinase Ciota ( PKCiota ) & 3F /N 2 itg i 65 1) 9 ik
M. ErdoganfE""58 i3 Metay #7 & B 1 ili B 98
PLS15PKCiotafyRikM K, #H— LRy LWUESE 1
EATTEN B T o w5, HPLS1/E B PKCiota
F1%) B 5 R A i A 98 200 6 1 348 5 AR 28 rh R
YER . B WG JCPLS 17 B B 98 A0 5 b 933 5 o F 5%
238 .

5T LA EXFLINCO08S7# 3 4] 1) A 56 SC ik 1t
T4 & B, LINCOOSS7HYFEIL R ESRP1AIMAL2
B fEh B AR, #8550 R
R A R, B IR HEILINC0085 7 W] fE 3 i
PR b R T 5T A Ak T R e R R R Y R A R .
S, X EIE— IR S
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