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Molecular mechanism of p53-mediatedtumor suppressionin

p53-WT breast cancerusing ChIP-seq data

WANG Lishan,ZHU Pengfei, QI Fujuan,CAO Xinkai, KONG Yan,ZANG Weidong "
( Research and Development Department of Fenghe( Shanghai) Information Technology Co., Lid., Shanghai 200241, China)

Abstract ; To unveilthe molecular mechanism of p53-mediated tumor suppression in p53-WT breast cancervia analyzing
ChIP-seq (chromatin immunoprecipitation-sequencing) data by bioinformatics methods. ChIP-Seq dataset GSE47041 was
downloaded from Gene Expression Omnibus, which includes three groups of samples : untreatedMCF-7 cells (NS_input) ,
MCF-7 cells treated with a Mdm2 antagonist Nutlin-3a (S_input ), Nutlin-3a-treated MCF-7 cells plus p53 antibody
treatment (S_p53).The obtained DNA fragments were sequenced using the Illumina HiSeq 2000 platform. Sequence
alignment was performed with reference to hgl9 using Bowtie; peak calling was performed using MACS; a self-
programmed software was used to detect p53 target genes. A total of 50 pS53 target genes were predicted. Among them,
eight (CDKN1A, BBC3, BAX, DDB2, MDM2, CCNG1,XPC and PCNA) were enriched in p53 signaling transduction
pathway and nucleotide excision repairing pathways respectively. A protein-protein interaction network consisting of 19
target genes was obtained ; PCNA, MDM2, REV3L, CDKN1A and BAX were the top five genes with the highest degrees of
connection. The methods recruited to investigate the molecular mechanism underlying p53-mediated tumor suppression in
p53-WT MCF-7 breast cancer cells based on ChIP-seq data are proven feasible and reliable.
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Table 1 The result of KEGG pathway enrichment analysis experimental and control group

Term Count % P-value Genes
hsa04115:p53 signaling pathway 6 13.64 1.44x107° CDKNIA, BBC3, BAX, DDB2, MDMDM2 ,CCNGI
hsa03420 ; Nucleotide excision repair 3 6.82 8.13x1073 XPC, DDB2, PCNA

R2 HEFEGO_BP EENMHIAMAER

Table 2 The top 10 biological process terms according to GO functional annotation

Term Count % P-value Genes
G0 :0006974 ~ response to 1 25.00 L 18x10-} TRIAPI, CDKNIA, XPC, BBC3, BAX, AEN,
. 18x

DNA damage stimulus DDB2, PCNA, RPS27L, PHLDA3, REV3L

G0 :0008629 ~ induction of B
. . . 6 13.64 1.83x1077 CDKNIA, BBC3, BAX, AEN, RPS27L, PHLDA3
apoptosis by intracellular signals

G0:0030330~DNA damage response, _

5 11.36 4.22x1077 TRIAP1, BBC3, AEN, RPS27L, PHLDA3

signal transduction by p53 class mediator

TRIAP1, CDKNIA, XPC, BBC3 ,BAX, AEN, DDB2,

GO0 :0033554 ~ cellular response to stress 11 25.00 5.88x1077
PCNA, RPS27L, PHLDA3, REV3L
. ~ TRIAP1, MJC2, TNFRSF10C, KRT18, BBC3, BAX,
GO ;0006915 ~ apoptosis 11 25.00 1.03x107°
AEN, KRTS, DRAM1, PHLDA3, TP53INP1
TRIAP1, MUC2, TNFRSFI0C, KRT18, BBC3, BAX,
G0:0012501 ~ programmed cell death 11 25.00 1.18x107°

AEN, KRTS, DRAMI, PHLDA3, TP53INPI

G0 0042770~ DNA damage response,

signal transduction

6 13.64 1.33x1076 TRIAPI, XPC, BBC3, AEN, RPS27L, PHLDA3

TRIAPI, MUC2, TNFRSF10C, KRTI18, BBC3, BAX,

G0:0008219 ~ cell death 11 25.00 5.12x10°¢
AEN, KRTS, DRAMI, PHLDA3, TP53INPI

TRIAPI, MUC2, TNFRSF10C, KRTI18, BBC3, BAX,

G0:0016265 ~ death 1 25.00 5.45%107°
AEN, KRTS, DRAMI, PHLDA3, TP53INPI

G0:0042771 ~DNA damage response,
signal transduction by p53 class mediator 4 9.09 5.90x107¢ BBC3, AEN, RPS27L, PHLDA3

resulting in induction of apoptosis
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Fig.2 The protein-protein interaction network built with the
predicted p53 target genes. An edge between two nodes

indicates an interaction between the two proteins
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Table 3 The top ten hubs with the highest degrees of
connection within the protein-protein interaction network
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