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Identification of DNA methylation sites related to the prognosis of pancreatic ductal

adenocarcinoma based on the TCGA datebase
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[Abstract] Objective: To investigate the DNA methylation sites related to the prognosis of patients with pancreatic ductal
adenocarcinoma (PDAC) at the whole-genome level by utilizing The Cancer Genome Atlas (TCGA ) database. Methods: The clinical
data, DNA methylation data detected on Illumina Humanmethylation450k beadchip and transcriptome data produced by Illumina
Hiseq of PDAC patients were downloaded from TCGA database (version 2016_01_28). We finally chose 179 cases containing both of
clinical data and methylation expression profiles to analyze the effect of methylation level on survival by Cox’ s proportional hazards
model. Five factors including age, sex, location, histological grade and pathological stage were used to correct hazard ratio and P value.
Next we chose 173 cases containing both of gene expression and methylation expression profiles to explore correlation between

methylation level and mRNA expression level. Furthermore, we also evaluated the expression level of mRNAs with the prognosis.
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Results: The age of 179 patients was 64.64+10.96 years and that of 173 patients was 64.46 + 10.91 years. The median survival times

were both 20.1 months. Among the top 20 methylation sites, hypermethylation of 11 sites and hypomethylation of other 9 sites were

associated with worse prognosis. The strongest site influencing the survival for PDAC in this study was ¢g01656216, which was located
in the 5’ UTR region of ZNF438 (P=4.11x10"°, HR=0.37, 95%CI: 0.24-0.56). The methylation levels of 8 sites showed significant
inverse correlation with mRNA expression levels (r<—0.3, P < 0.05). In addition, the mRNA expression level of PKP3 (cg20268054)
and EFNB2 (cg22179913 ) were also related to the survival of PDAC (HR=1.66,95%ClI: 1.06-2.61, P=0.027; HR=1.86,95%CI: 1.21-
2.88, P=0.005). Conclusion: Based on the analysis of TCGA database, methylation sites in PKP3 and EFNB2 genes regions are

significantly associated with PDAC prognosis, whose potential for predicting prognosis of PDAC can be further studied.
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Table 1 Top 20 methylation sites associated with prognosis of PDAC patients

FH LA 7 A FEH DAREREN Genomic_Coordinate HR 95%C1 P{E

cg01656216 ZNF438 10 31273710 0.37 0.24~0.56 4.110x10°°
cg20914464 NOL4 18 31803 674 2.69 1.76~4.10 4.589x10°°
cg08279008 POLR1A 86 263 224 2.64 1.73~4.04 7.415%x10°°
¢g02550425 DPP6 154 455 543 0.38 0.24~0.58 1.018x107
¢g22379708 AGRN 982918 2.59 1.69~3.98 1.330x107
¢g00778995 POU3F3 2 105 470 558 2.55 1.67~3.91 1.620x107°
¢g20268054 PKP3 11 393 029 0.39 0.26~0.60 1.773x107
¢g12699371 GALR1 18 74 961 424 2.52 1.65~3.86 2.103x107
¢g21850852 ITGB4 17 73 746 186 2.50 1.64~3.82 2.156x107
cg07467482 DPP6 154 006 066 0.39 0.25~0.60 2.479x107
cgl4769121 SMURF1 98 722 470 0.41 0.27~0.62 2777107
cg11304682 PDZRN3 73451011 0.41 0.27~0.62 3.147x107
¢g22179913 EFNB2 13 107 183 635 0.41 0.27~0.62 3.303%x107
cg18547371 SSBP4 19 18 539 843 2.49 1.62~3.82 3.342x107
¢g01031032 CD200 3 112 051 894 247 1.60~3.80 4.129x10°
cgl4144352 PLECI 8 145 045 851 0.42 0.28~0.63 4.346x10°
¢g20048037 ENPP2 8 120 605 539 0.41 0.26~0.63 4.794x10°
cg08521684 Muc4 3 195 488 725 243 1.58~3.73 4.883x107°
cgl1597131 HOXD9 2 176 988 939 2.54 1.62~3.97 4.909x10°
cgl5504747 PLXND1 3 129 312 979 242 1.58~3.72 5.293%107

PEAE 1A AR R R S RO
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mRNA R IR KPA BEMHCHENIEA 124, K
1 SMURF1 (cgl4769121) | PLEC (cgl14144352) |
PKP3 (cg20268054) . EFNB2 (cg22179913) . CD200
(cg01031032) . GALR1 (cg12699371) .NOL4 (cg2091
4464) .SSBP4 (cg18547371) 4k 8 4~ K& [K fity FF K4k /K
-5 A mRNA 235 17 AH G ; MUC4 (208521684 )
ITGB4 (cg21850852) . AGRN (¢g22379708) . DPP6
(cg07467482) It 4 4~ 3 [ (1) B I £k /K S 5 A1 hi
mRNA FIKTEAHCE
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mRNA FRiZKFR KT

Table 2 Correlation analysis of the expression level of the

top 20 prognostic - related methylation sites and

the expression level of their respective mRNAs

FH AR AT A5 FEH Entrez_ID rH PiH
cgl4769121  SMURF1 57154  -0.640 1.050x10™
cgl4144352  PLEC 5339  -0.569 8.326x107"°
¢g20268054  PKP3 11187 -0.509 1.914x10™"
cg22179913 EFNB2 1948 —-0.489 1.705x10™
¢g01031032  CD200 4345 -0.428 7.477x107
cgl12699371  GALR1 2587 -0.326 1.629%x107
cg20914464 NOLA4 8715 -0.319 2.498x107
cgl18547371  SSBP4 170463  -0.314 3.421x107
cg00778995  POU3F3 5455  -0.239 0.002
cgl15504747 PLXNDI 23129  -0.199 0.010
cgl1597131  HOXD9 3235  -0.125 0.106
cg01656216  ZNF438 220929  -0.070 0.368
¢g08279008 POLRIA 25 885 0.068 0.378
cgl11304682 PDZRN3 23 024 0.122 0.116
¢g02550425  DPP6 1 804 0.230 0.003
¢g20048037 ENPP2 5168 0.230 0.003
cg07467482  DPP6 1 804 0.353 2.763x10°°
¢g22379708 AGRN 375790 0.358  1.903x10°°
cg21850852 ITGB4 3691 0.486  2.307x10™"
cg08521684 MUC4 4 585 0.589  4.479x10™"

PERE TAERS ) R A L e BT

2.4 FaR A B mRNA &k K-F5 PDACHHUE 69X %
K H Cox LU A3 BB A 434 1 4% 2 mRNA 3

KIKF-5 PDAC Tl J5 Z Ml R R (6 3) o HEHY

LAWY MR R L Z 2R g SR BRI S

AR, 4R BOR, 5 PDAC TS AH 56 B 2L A
PKP3 (20268054, HR=1.66, 95%CI: 1.06~2.61, P=
0.027) . PDZRN3 (cg11304682, HR=0.61, 95% CI:
0.39~0.95, P=0.028) \EFNB2(cg22179913, HR=1.86,
95% CI: 1.21~2.88, P=0.005) . ENPP2 (20048037,
HR=0.64,95%CI:0.41~0.98 , P=0.042) 3t 4 N FE A

&3 HI20 UG HE K B EL AR M mRNA RikKFEFE
PDAC BEHWTES T

Table 3 Prognostic analysis of the expression level of

mRNAs corresponding to the top 20 prognostic-

related methylation sites in PDAC patients
SN Enwez_ID HIEAE(IS HR - 95%CI  PfE

ZNF438 220929 ¢g01656216 0.94 0.61~1.46 0.782
NOL4 8715 ¢g20914464 0.85 0.56~1.30 0.458
POLRIA 25885 ¢g08279008 1.15 0.76~1.74 0.523
DPP6 1804 ¢g02550425 0.76 0.49~1.16 0.205
DPP6 1804 ¢g07467482 0.76 0.49~1.16 0.205
AGRN 375790  ¢g22379708 1.45 0.94~2.23 0.089
POU3F3 5455 cg00778995 — — —

PKP3 11187 ¢g20268054 1.66 1.06~2.61 0.027
SSBP4 170463  ¢gl8547371 0.70 0.45~1.08 0.107
ITGB4 3691 ¢g21850852 1.16 0.76~1.79 0.486
SMURF1 57154 ¢gl4769121 1.20 0.78~1.83 0.403
PDZRN3 23024 ¢gl1304682 0.61 0.39~0.95 0.028
EFNB2 1948  ¢g22179913 1.86 1.21~2.88 0.005
GALR1 2587 ¢gl2699371 1.02 0.67~1.56 0.913
CD200 4345 ¢g01031032 0.92 0.60~1.41 0.701
PLEC 5339  cgl4144352 1.35 0.89~2.04 0.158
ENPP2 5168 ¢g20048037 0.64 0.41~0.98 0.042
MUC4 4585 ¢g08521684 1.49 0.98~2.29 0.064
HOXD9 3235 ¢gl1597131 0.78 0.51~1.19 0.253
PLXND1 23129  ¢gl5504747 0.86 0.56~1.32 0.488

VAL T AR PR R A ZHZ R0 g R BR 1 POUSFE3
R FEIRE R O T ek 4 .

ZiA LR Br g T LLE B, PKP3 (cg202680
54) F1 EFNB2 (¢g22179913) fit) FF K4k A 25 AN AL 5
PDAC Tl J5 A ¢, [A] s 5 A0 1 1 mRNA 357K P
S BAURH G, U8 BH 3 SE A 7 5 R mRNA 23k 7K - 1]
RSB PDAC FG (%4) .
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PDAC 1 T HA W~ F51E, HRT2 W AA 4/
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Table 4 Summary of partial methylation sites
AL AR A5 FEH HR(95%CI) P{H rH P{H HR’ (95%CI) P{H
20268054 PKP3 0.39(0.26~0.60) 1.77x10°  -0.509 1.91x10™" 1.66(1.06~2.61) 0.027
cg22179913 EFNB2  0.41(0.27~0.62) 3.30x10°  -0.489 1.71x10™" 1.86(1.21~2.88) 0.005
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