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Abstract: The tumor suppressor p53 functions mainly as a transcription factor. It accumulates in cells and
becomes activated in response to various cellular stresses such as hypoxia or DNA damage. Upon activation,
p53 regulates the transcription of a series of genes, resulting in cell cycle arrest, apoptosis or senescence to
prevent tumorigenesis. Dysfunction of p53 often leads to cancer. Mutation of the TP53 gene that encodes p53
protein is the main way of inactivating pS3. Mutant p53 not only loses the tumor suppressive activity, but al—

so gains dominant negative effect and new oncogenic property. Additionally, the function of wild—type p53 is
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regulated by its interacting proteins or non—coding RNA. Down-regulation of its positive regulators or/and

up-regulation of its negative regulators can also inactivate wild—type p53. p53 is an important drug target.

Many studies have demonstrated that cancer can be treated through restoring the normal function of mutant

p53, degrading it, or enhancing the stability and activity of the wild—type protein. Based on the analysis of

public cancer database and protein—protein interaction database, the influences of TPS3 mutation, p53—in—

teracting partners and non—-coding RNA on p53 function are summarized, and the current status of the de—

velopment of p53—targeted drugs is also introduced, which may be helpful for pS3 and related drug research.
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Fig.1 The mutation pattern of p53 protein in human cancer tissues determined using cBioPortal
TAD: Transactivation domain; DBD: DNA binding domain; Tetramer: Tetramerization domain.
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BP: Biological process; CC: Cellular component; MF: Molecular function.
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Table 1 The enzymes for modification of p53 protein
Type of enzymes Count Names

Ub-conjugatase 4 UBE2A, UBE2D1, UBE2N, UBE2I

Ub-ligase 51 ARIH2, BARDI1, BRCA1, BTRC, COPI1, DTL, E4F1, FBXO11, FBX022, FBXW7, HECW1,
HERC2, HUWEI1, ITCH, LNX1, MDM2, MKRN1, MSL.2, MUL1, PARK2, PELI1, RBBP6,
RBCK1, RBX1, RCHY1, RFFL, REFWD3, RING1, RNF125, RNF128, RNF2, RNF20, RNF38,
RNF40, STUBI, SYVNI1, TNFAIP3, TOPORS, TRAF6, TRIM24, TRIM25, TRIM27, TRIM28,
TRIM39, TRIM71, UBE3A, UBE4B, UBRS, UHRF1, UHRF2, VHL

Deubiquitinase 9 ATXN3, BRCC3, CYLD, OTUDS, TNFAIP3, USP7, USP10, USP11, USP42

SUMO-E2 3 CDKN2A, MDM2, UBE2I

SUMO-E3 6 MULI, PIAS1, PIAS2, PIAS4, RANBP2, TOPORS

Acetyltransferase 6 CREBBP, EP300, KAT2B, KATS, KAT6A, KAT8

Deacetylase 4 HDACI1, HDAC2, MTA2, SIRT1

Ser/Thr kinase 42 ATM, ATR, AURKA, CDK1, CDK2, CDK4, CDK5, CDK7, CDK9, CHEK1, CHEK2,
CSNK1A1, CSNK1D, CSNK2A1, CSNK2B, EIF2AK2, GSK3B, HIPK1, HIPK2, HIPK3,
LRRK2, MAP3K1, MAPK1, MAPK14, MAPK3, MAPKS, NLK, NUAK1, PAK4, PBK, PLKI,
PLK3, RKDC, SQSTM1, SRPK1, STK11, TAF1, TP53RK, TTK, VRK1, VRK2, VRK3

Tyr kinase 1 SRC

Arg methyltransferase 3 CARMI, FBXO11, PRMT5

Lys methyltransferase 3 SETD7, SMYD2, EHMT1
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Table 2 The antitumor drugs targeting p53 protein

Strategy

Drugs (examples)

Inducing reactivation of mutant p53

Promoting degradation of mutant p53

Inhibiting MDM2-mediated ubiquitination of wildtype p53
Inhibiting dephosphorylation of wildtype p53

Inhibiting deacetylation of wildtype p53

Arsenic trioxide, MIRA1, STIMA1, PRIMA-1, COTI2
Ganetespib, statin, luminespib, DNAzyme DZ-249A
Nutlin-3a, RG7112, RG7388, RG7775, AMG232
GSK2830371

Tenovin—1, tenovin—2
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