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p53 (Guardian of Genome)

 Encoded by TP53

 located on the short arm of chromosome 

17 (17p13.1)

 encodes a protein with 393 aa residues

 Named p53 as the molecular weight 

~53kDa in SDS gel

 Actual weight: 43.7kDa

 Initially thought to be an oncogene?
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WANG, H. ET AL. NATURE 
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TP53 in cancer

 mutated in most tumor cells

 Genome sequencing of human cancer :

42% of cases carry TP53 mutations; DBD is the most common mutated region
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Wang, H. et al. Nature (2023)



Mutant p53

 cancer cell transformation is unlikely 

to occur in cells that maintain 

normal p53 function

 TP53 mutations provide a permissive 

environment for tumorigenesis
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Wang, H. et al. Nature (2023)



Structure-based p53 targeting

 Many structure‒function and specific regulation of p53 remain to be 

determined

 with the development of NMR, protein crystallography and cryo-electron 

microscopy techniques, much structural information has been obtained 

about the binding of p53 to ligands
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MDM2/MDMX-
p53

 MDM2/MDMX is the 

major negative 

regulator of p53

 negative feedback 

regulatory loop

 wtp53 activates the 

transcription of MDM2

 N-terminal of MDM2 

binds to p53-TAD & 

represses the 

transcriptional activity 

of p53
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Wang, H. et al. Nature (2023)
K. Linke. Cell Death & Differentiation (2008)



MDM2-p53 inhibitors

Inhibitors Chemical Class Target Clinical Trial

RG7112 Imidazoline Solid tumors NCT00623870 Completed I

NCT00559533 Completed I

RG7388 Imidazoline AML, solid tumors NCT03287245 Terminated II

NCT02545283 Terminated III

AMG232 Piperidone AML, solid tumors NCT02016729

Completed I

APG-115
(Alrizomadlin)

Spirooxindole AML, CML, advanced solid 
tumors

NCT04358393 Recruiting I/II

NCT03611868 Recruiting I/II

MDM2/MDMX-p53 inhibitor

ALRN-6924
(Sulanemadlin)

Stapled peptide AML, solid tumors NCT02264613 Completed I/II

NCT04022876 Active, not 
recruiting I

Meredith M., Journal of Clinical Oncology (2022)
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Broad-spectrum mutant p53 rescue 

compounds

 Library screening for specific DNA binding compounds

 Screen chemical library, Cell-based/Silico/structure-based/Virtual

 Some initially identified as p53 mutant activators,

 but later discovered with antitumor activity
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Compound Name Discovery Method Clinical Trial

CP-31398 Chemical Library NA

APR-246

(Eprenetapopt)

Prodrug of a screened 

compound

NCT03745716 Completed III

Arsenic trioxide 

(ATO)

Cell-based screening first-line treatment drug for 

acute promyelocytic 

leukemia in clinic

UCI-LC0023 Virtual screening NA



p53-based cancer immunotherapy
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Ori H., Nature (2022)



p53-based vaccine

 aimed to raise cellular immunity against cancer cells that contain highly 

excessive amounts of p53

 modified vaccinia virus ankara (MVA) vaccine encoding wtp53

 NCT03113487, NCT02432963

 mRNA vaccination
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p53-specific antibodies

 cell receptor mimic (TCRm) antibodies

 Generated by phage display library screening/ hybridoma screening

 recognize epitopes displayed by MHC class I on the cell surface

 E.g. P1C1TM, specific for the unmutated p53125-134 peptide in complex with 

the HLA-A24 class I MHC molecule
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Lionel L. Nature Communication (2019)



Gene therapy

 Restore WTp53 lead to tumor regression

 recombinant adenovirus expressing WTp53 (rAd5-p53) (Gendicine™)

 Received approval by CFDA in 2003 for treating HNC
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Challenges 

and future 

directions

Is targeting p53 truly a practical approach for 
treating cancers?

New targets of p53 are continuously being 
identified

E.g. zinc finger matrin-type 3 (ZMAT3), which plays 
a critical role in p53-dependent tumor suppression

How do they cooperate in executing p53’s tumor-
suppressive function?

Toxicity induced by MDM2 pathway

Efficacy of p53-based immunotherapy
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Creative Commons CC-BY 4.0  Which permits use, sharing, adaptation, distribution 

and reproduction in any medium or format, as long as you give appropriate credit to 

the original author(s) and the source, provide a link to the Creative Commons license, 

and indicate if changes were made. The images or other third party material in this 

article are included in the article’s Creative Commons license, unless indicated 

otherwise in a credit line to the material. If material is not included in the article’s 

Creative Commons license and your intended use is not permitted by statutory 

regulation or exceeds the permitted use, you will need to obtain permission directly 

from the copyright holder. To view a copy of this license, visit 

http://creativecommons.org/licenses/by/4.0/.
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