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Abstract

Objective: To investigate the copy number variation (CNV) of cyclin-dependent kinase inhibitor 2A (CDKN2A)

gene in pancreatic cancer and its relationship to the prognosis of pancreatic cancer patients.
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Methods: The CNV and RNA Seq V2 data in the Cancer Genome Atlas (TCGA) were used for analysis of
correlation between the CDKN2A gene CNV and its mRNA expression, and the influence of CDKN2A gene
CNV on the expressions of other genes. The difference in CDKN2A gene expressions between normal subjects
and pancreatic cancer patients was compared and the relation of CDKN2A gene CNV with the prognosis of
pancreatic cancer patients was analyzed by using TCGA database and GTEx database. Functional enrichment
analysis of CDKN2A and its co-expressed genes was performed by using gene ontology analysis (GO analysis) in
DIVAD combined with KEGG.

Results: By mining the TCGA database, CDKN2A gene CNV was found to be positively correlated with its
mRNA expression (Pearson: ¥=0.102, Spearman: r=0.257). The expression levels of HOXC6 and SLC2A1 mRNA
were significantly increased, while the expression levels of GGA2 and MTAP mRNA were significantly decreased
in pancreatic cancer with CDKN2A gene (all P<0.05), and the correlation analysis showed that CDKN2A
gene was positively correlated with MTAP mRNA (Pearson: r=0.42, Spearman: r=0.55). The CDKN2A gene
expression in pancreatic cancer tissues was found to be significantly higher than that in normal pancreatic tissues
by analyzing the GTEx database (P<0.05). The overall survival rate and tumor-free survival rate of pancreatic
cancer patients with CDKIN2A gene CNV were significantly reduced compared with those without CDKN2A
gene CNV (both P<0.05). Functional enrichment analysis of co-expressed genes related to CDKN2A showed that
the functions of these co-expressed genes were mainly concentrated in the signal pathways of cell cycle.
Conclusion: CDKN2A gene CNV is an unfavorable prognostic factor for pancreatic cancer and can be used as an
indicator for estimating the prognosis of pancreatic cancer.

Pancreatic Neoplasms; Cyclin-Dependent Kinase 2; DNA Copy Number Variations; Prognosis
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Figure1 CDKN2A gene CNV in pancreatic cancers

® Not mutated
Correlation
Pearson: 0.102
Spearman: 0.257

® Not mutated

2 CDKN2A E[FE CNV 5H mRNA FikHHE X 4
Figure2 Correlation of CDKN2A gene CNV to its mRNA expression
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2.2 CDKN2A & CNV Xt GGA2. MTAP.

HOXC6. SLC2A1 RiXzBI &
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Figure 3 The mRNA expressions of each studied gene in altered group and unaltered group
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Figure 4 Scatter plots showing correlations of CDKN2A with related genes
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Figure S CDKN2A gene expressions in pancreatic cancer and normal pancreatic tissues
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Figure 6 Correlation between CDKN2A gene CNV and prognosis in patients with pancreatic cancer

2.5 CDKN2A HyThEe ERE &£

3 3 X CDKN2 A JE AR G St 38 3k 56 P 43 Bt &
P, CDKN2AKERICNVE —BUIL R F 8 /K FAFAE A
I Bk (Pearson?()ﬁﬁSpearman?O.S ) (1) .

#* 1 CDKN2A EFEHEXHARAERES
Table 1 Analysis of the coexpression genes related to CDKN2A

gene

KR R ARZIEE Pearson A1  Spearman #HK

PRMT1 19q13.33 0.3 0.32
i XL FECDKN2 A KL FIAKEGG I B & 42 0 b PPP2R1A 19q13.41 0.36 0.31
. . JRTN PLEC 8q24.3 0.4 0.3
KB (£2) , XL REENIIREEZE T T ST 9221_3 G 055
— BB i R SIS A R (R S . $RN CDKIN2AAH MIR31HG 9p21.3 0.34 0.56
e 3t e 5 4 DA 0 LD 008 O R 0 %% MADILA 7223 031 032
. HSF1 8q24.3 0.4 0.31
K. CDKN2B-AS1 9p21.3 0.49 0.71
CDKN2B 9p21.3 0.48 0.62
CDKN2A-AS1 9p21.3 0.71 0.68
ARPCIB 7q22.1 0.35 0.36
&2 CDKN2A MITBEREEEEST
Table 2 Enrichment analysis of CDKN2A functional genes
K Term RT Count % P M 1E P
GOTERM_CC_DIRECT nucleus RT 6 54.5 0.028 0.3
GOTERM_CC_DIRECT cytoplasm RT 6 54.5 0.024 0.36
GOTERM_BP_DIRECT mitotic cell cycle check point RT 2 18.2 0.013 0.4
GOTERM_BP_DIRECT response to testosterone RT 2 18.2 0.012 0.51
GOTERM_BP_DIRECT female meiotic division RT 2 18.2 0.0033 0.32
GOTERM_CC_DIRECT cytosol RT 8 72.7 0.0000066 0.00025
GOTERM_MF_DIRECT ecyclin-dependent protein serine/threonine kinase inhibitor activity RT 2 0.2 0.0052 0.22
KEGG_PATHWAY cell eycle RT 3 0.3 0.0063 0.21
GOTERM_MF_DIRECT protein kinase binding RT 3 0.3 0.013 0.26
KEGG_PATHWAY viral carcinogenesis RT 3 0.3 0.017 0.27
GOTERM_MF_DIRECT protein binding RT 8 0.7 0.045 0.52
KEGG_PATHWAY TGF-beta signaling pathway RT 2 0.2 0.082 0.66
GOTERM_MF_DIRECT Poly (A) RNA binding RT 3 0.3 0.096 0.7
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JEILTE Z R, GnFLARE . T ALIE MR L B
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CDKN2AFEHFEVF Z M i & . R A B AR
A, HExt FREMZEI RS H N,
B M e SR B AFE CDKIN 2 A K [R5 78 550 5 448 i
5 0L IF Ho B P CDKN2A K 250y 28 55 2
FER B CDRN2AJE PR 32 B2 38 1 i s 4 i )
LA R R s R g R P R L, AR, T
fiff 32K 6 K DAL ) AR R AN, A AT RE A R R 1) L3
W KR T B ALHT A SR R i

AT 5% 4 LR S Pk R ST A R R R P
CDKN2AKEHCNVE —Fal G B2 E . FH
TCGABEECNV . RNA Seq V254 /3 HrCDKN2A
ICNV 5 HmRNA ) 35 KF A &P . CDKN2A
LN PE DL RS S 5 mRNA G5 50 BOE M ¢
( Pearson: r=0.102, Spearman: r=0.257) . F*
MEZE CDKN2AFE I CNV AL BB 5, HmRNAE
KWBEZ TR . 454 TCGA RUHEHERNA Seq V2
B AE AT CDKN2AZERCNVXFGGA2, MTAP,
HOXC6. SLC2A1E LM M . CDKN2A KA
CNVH HFHOXC6, SLC2A1 mRNA ik /K8
BIE . GGA2, MTAP mRNAZ ik /K0 B %
fik (P<0.05) . fi i@ & A5 5 B 58 v] LA & BE
CDKN2AFEH 5MTAP KB B I1EA & ( Pearson:
r=0.42, Spearman: r=0.55, #P<0.05) , 5HAth
SRR ERAL, o LIS HH CDKN2ATR A n] el
MTAPZRIE T R#.

CDKN2A F K 7 il 553 F1OE # A b R B
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e JE B g g Al 4 Rk B T IE W 418, 45
A TCGAEE 183 i A v K& A 3635 5 1l PR 9% )
SrHT & B, CDKN2AJE R 7E 45 i IR 43 9 v £ 58 T
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(P=0.0175) , #EHCDKN2AZLF CNV K B I 95
FEE UG W 5 25 TS HE T I T CN VY JE R AR
%o Sy ANCDKN2AKE R CNV R 3 09 TC 08 A= A2 1) i %
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BHCDKN2AZE R TR A R, B B AT
JEAAE I B AR . W X CDKN2A B Hidh ik 3
WKEGG Thaga 1, &Ik 23k R 3R I H 1Y
Urfig FE AL T — Lo R A (5 5 K, RN
CDKN2AFH 5 H: 2 08 5L PR 38 328 200 e Jo) 30 30 i o0 45 i
T R R
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M, EBTCDKN2A CNVXF & 5 Y52 . 3@
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