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Abstract
About half of all cancers in humans have mutations in the tumor suppressor p53 (p53), most of which are missense mutations. Not only do p53 
mutations impair its ability to suppress drugs, but they also give the missense mutant p53 (mutp53) oncogenic properties that are distinct from 
those of the wild-type p53. Restoring or stabilizing wtp53 conformation from mutp53, rescuing p53 nonsense mutations, depleting mutp53 proteins, 
and inducing p53 synthetic lethality or targeting vulnerabilities imposed by p53 deficiencies (activated retrotransposons) or mutations (enhanced 
YAP/TAZ) are some of the approaches that have been taken to develop novel cancer therapies because p53 mutations are specific to cancer. The 
mechanisms of action and activities of FDA-approved and clinically available drugs that target p53 mutations to stop the progression of cancer are 
summarized here Cancer spread is aided by mutations in the tumor suppressor p53 (p53). 
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Introduction
This is primarily attributable to missense mutant p53's (mutp53) loss of 

function as a tumor suppressor, dominant-negative (DN) activities over wild-type 
p53 (wtp53), and wtp53-independent oncogenic activities through interactions 
with other tumor suppressors or oncogenes (gain of function: GOF). P53 
mutations are ideal therapeutic targets because they are cancer-specific and 
occur in less than 50% of human cancers and rarely in normal tissues. Restoration 
or stabilization of the wtp53 conformation from missense mutp53, rescue of p53 
nonsense mutations, depletion or degradation of mutp53 proteins, induction of 
p53 synthetic lethality, and targeting of vulnerabilities imposed by p53 mutations 
(enhanced YAP/TAZ activities) or deletions (hyperactivated retrotransposons) 
are all methods used to target p53 mutations. This review article summarizes 
the p53 mutation-targeting drugs that are currently in clinical trials as well as 
those that have already been approved by the FDA and focuses on the clinically 
available drugs. 

Literature Review
The majority of clinical studies have been carried out without stratifying the 

p53 status, despite the growing body of evidence that statins deplete mutp53. 
However, very few clinical reports have examined the effects of statins on cancer 
progression or survival by stratifying the p53 mutation status. Statin users with 
lung adenocarcinoma, for instance, outperformed non-statin users in terms of 
overall survival when the tumors had p53 mutations, demonstrating the statins' 
tumor inhibitory effects. Statin use, on the other hand, appears to have no effect 
on colon cancer, even when patients are divided according to their p53 status. 
Variations in the dosage of statins, the kinds of statins used, and the kinds of p53 
mutations found in tumors could be the cause of the disparity. Certainly,showed 

that using mouse models to induce mutp53 degradation in tumors, a high dose of 
statins was required [1,2].

Discussion
Some phase 3 clinical trials on hepatocellular carcinom, gastric cancer, 

and small cell lung cancer (SCLC) investigated the impact of statins on cancer 
inhibition; However, none of these studies took into account the tumor's p53 status. 
Furthermore, the addition of statins to standard chemotherapy did not appear to 
improve survival in any of these trials. Two clinical trials utilizing stratification of 
tumor p53 mutation status have recently begun. One is a phase (NCT04767984) 
evaluating the efficacy of atorvastatin in patients with dominant-negative 
missense p53 mutations who are at risk for colon cancer and have long-standing 
ulcerative colitis. The other is a window-of-opportunity trial (NCT03560882) to 
see if atorvastatin reduces conformational mutp53 levels in solid tumors and 
relapsed acute myeloid leukemia. These studies may further demonstrate that 
tumor p53 status is a crucial factor in determining whether statins inhibit tumors. 
The aforementioned statins and HSP90 inhibitors are mutp53 depleters. Statins 
induce CHIP-mediated degradation of mostly conformational mutp53, whereas 
HSP90 inhibitors cause MDM2- and CHIP-mediated degradation of both DNA 
contact and conformational mutp53. Since mutp53 is necessary for the growth 
and survival of cancers that express mutp53, both drugs take advantage of 
the addiction of cancer cells to it. However, there are a number of questions 
that need to be answered in the future, such as how exactly mutp53 depletion 
suppresses tumors, what cellular context efficiently induces these drugs' tumor 
inhibitory effects, which p53 mutants respond to these drugs, and how much 
mutp53 depletion is required to stop cancer from growing [3,4].

Proteins or pathways involved in the G2 or M (mitotic) cell cycle checkpoints 
are frequently inhibited by drugs that induce p53 synthetic lethality. However, it's 
possible that inhibiting these checkpoint proteins or pathways alone won't be 
enough to effectively suppress tumors. In point of fact, in p53-deficient cells, the 
genetic deletion of ATM (mutated ataxia telangiectasia) or ATR (mutated ataxia 
telangiectasia and Rad3-related ataxia) by itself does not result in cell death. 
Additionally, a number of compounds that target these checkpoints require a 
combination of DNA-damaging agents to induce p53 synthetic lethality, which is 
frequently specific to particular cancer types or cellular contexts. For instance, an 
inhibitor of Wee1 G2 checkpoint kinase (AZD1775) has synthetic lethal effects 
on p53 that are mostly seen in epithelial cancer cells. However, it can also stop 
the growth of sarcoma cells from growing, regardless of whether or not they have 
p53. In clinical trials, none of the drugs have yet been shown to effectively induce 
p53 synthetic lethality [5,6]. 
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Conclusion
Therefore, effective strategies for causing cell death in p53-deficient cancer 

cells must identify the precise mechanisms and cellular contexts of p53 synthetic 
lethality. Because p53 mutations are specific to cancer, they make excellent 
molecular targets for targeted cancer therapy that is likely to have few side 
effects. The p53 mutation has been the target of several drugs. The majority of 
drugs that target p53 mutations need to be evaluated for their clinical safety and 
efficacy, despite the fact that biological effects have been demonstrated using 
cell culture and mouse models. The precise mechanisms of action and effective 
strategies to induce cell death specifically in p53-deleted or -mutated cells by 
these drugs must be elucidated in order to reduce side effects and improve the 
efficacy of mutp53-targeted therapy.

Acknowledgement
None.

Conflict of Interest
No potential conflict of interest was reported by the authors.

How to cite this article: Huan, Zhou. “Drugs in Clinical Trials and Approved By 
the Fda that Target P53 Mutations.” J Clin Res 7 (2023): 183.

References
1. Hall, Deborah A., Alberto R. Ramos, Jeffrey Marc Gelfand and Aleksand er 

Videnovic, et al. "The state of clinical research in neurology." Neurology 90 
(2018): e1347-e1354.

2. Meador, Kimford J. "Decline of clinical research in academic medical 
centers." Neurology 85 (2015): 1171-1176.

3. Chetlen, Alison L., And rew J. Degnan, Mark Guelfguat and Brent Griffith, et al. 
"Radiology research funding: Current state and future opportunities." Acad Radiol 
25 (2018): 26-39.

4. Kearney, Anna, Nicola L. Harman, Anna Rosala-Hallas and Claire Beecher, et al. 
"Development of an online resource for recruitment research in clinical trials to 
organise and map current literature." Clinical trials 15 (2018): 533-542. 

5. Seufferlein, Thomas and Guido Adler. "Klinische forschung in deutschland am 
Beispiel der onkologie." Oncol Res Treat 33 (2010): 1-5.

6. Barateau, Lucie, Régis Lopez, Sofiene Chenini and Carole Pesenti, et al. 
"Depression and suicidal thoughts in untreated and treated narcolepsy: 
Systematic analysis." Neurology 95 (2020): e2755-e2768.

https://n.neurology.org/content/90/15/e1347.abstract
https://n.neurology.org/content/85/13/1171.short
https://n.neurology.org/content/85/13/1171.short
https://www.sciencedirect.com/science/article/pii/S1076633217303409
https://journals.sagepub.com/doi/abs/10.1177/1740774518796156
https://journals.sagepub.com/doi/abs/10.1177/1740774518796156
https://www.karger.com/Article/Abstract/319732
https://www.karger.com/Article/Abstract/319732
https://n.neurology.org/content/95/20/e2755.abstract
https://n.neurology.org/content/95/20/e2755.abstract

	Abstract 

