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The role of tumor suppressor genes in cancer prevention and therapy.
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Abstract

Cancer is a complex disease that arises from a combination of genetic and environmental factors.
Tumor suppressor genes (TSGs) are an essential component of the genetic machinery that regulates
cell growth and division. Their role is to prevent uncontrolled cell growth and proliferation, and their
loss or inactivation can lead to the development of cancer. In this article, we will explore the role of
TSGs in cancer prevention and therapy. Tumor suppressor genes are a group of genes that regulate
cell growth and division by inhibiting the progression of the cell cycle. TSGs play a crucial role in
maintaining the integrity of the genome by preventing mutations and DNA damage.
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Introduction

They act as a checkpoint for the cell cycle and ensure that
damaged cells are repaired or destroyed. TSGs can be classified
into two categories: gatekeeper genes and caretaker genes.
Gatekeeper genes control cell proliferation by regulating the
progression of the cell cycle, while caretaker genes maintain
genomic stability by repairing DNA damage and preventing
mutations [1].

The role of tsgs in cancer prevention

The loss or inactivation of TSGs is a common feature of
cancer cells. Mutations in TSGs can be inherited or acquired
during a person's lifetime. Inherited mutations in TSGs, such
as BRCAL and BRCAZ2, are associated with an increased risk
of breast and ovarian cancer. Acquired mutations, on the other
hand, can be caused by exposure to environmental factors,
such as tobacco smoke, radiation, and chemicals [2].

TSGs play a critical role in cancer prevention by preventing
the growth and proliferation of abnormal cells. When TSGs
are lost or inactivated, cells can divide uncontrollably, leading
to the formation of tumors. Therefore, restoring the function of
TSGs is an important strategy for preventing the development
of cancer [3].

The role of tsgs in cancer therapy

TSGs are also an important target for cancer therapy.
Inactivation of TSGs is a common mechanism of tumor
progression and resistance to chemotherapy. Therefore,
restoring the function of TSGs can sensitize cancer cells
to chemotherapy and improve the effectiveness of cancer
treatment. One approach to restoring TSG function is through
gene therapy. Gene therapy involves introducing a functional
copy of the TSG into cancer cells to restore its function. This

approach has shown promising results in preclinical studies,
and clinical trials are currently underway to evaluate its safety
and efficacy [4].

Another approach is to target the downstream effectors of
TSGs. TSGs regulate several signaling pathways involved in
cell growth and survival. Targeting these pathways can induce
cell death in cancer cells and prevent tumor progression. For
example, drugs that inhibit the PISBK/AKT/mTOR pathway
have shown promise in clinical trials for the treatment of
breast, ovarian, and prostate cancer [5].

Conclusion

Tumor suppressor genes play a crucial role in cancer
prevention and therapy. Their loss or inactivation can lead
to the development and progression of cancer. Therefore,
restoring the function of TSGs is an important strategy for
preventing the development of cancer and improving the
effectiveness of cancer therapy. The development of targeted
therapies that restore TSG function or inhibit downstream
effectors of TSGs has the potential to revolutionize cancer
treatment and improve patient outcomes.

References

1. Acharya MR, Sparreboom A, Venitz J, et al. Rational
development of histone deacetylase inhibitors as anticancer
agents: a review. Mol Pharmacol. 2005;68(4):917-32.

2. Aggarwal BB, Shishodia S. Molecular targets of dietary
agents for prevention and therapy of cancer. Biochemical
pharmacology. 2006;71(10):1397-421.

3. Athar M, Back JH, Kopelovich L, et al. Multiple molecular
targets of resveratrol: Anti-carcinogenic mechanisms.
Archives of biochemistry and biophysics. 2009;486(2):95-
102.

*Correspondence to: Zhang Han, Department of Cancer Biology, The University of Texas MD Anderson Cancer Center, Houston, TX, USA. E-mail: han.zhang@mdanderson.org

Received: 03-May-2023, Manuscript No. AAMOR-23-95181; Editor assigned: 06-May-2023, PreQC No. AAMOR-23-95181(PQ); Reviewed: 20-May-2023, QC No AAMOR-23-95181;
Revised: 24-May-2023, Manuscript No. AAMOR-23-95181(R); Published: 31-May-2023, DOI:10.35841/aamor-7.3.180

Citation: Han Z. The role of tumor suppressor genes in cancer prevention and therapy. J Mol Oncol Res. 2023;7(3):180

1

J Mol Oncol Res 2023 Volume 7 Issue 3


https://www.alliedacademies.org/molecular-oncology-research/
https://molpharm.aspetjournals.org/content/68/4/917.short
https://molpharm.aspetjournals.org/content/68/4/917.short
https://molpharm.aspetjournals.org/content/68/4/917.short
https://www.sciencedirect.com/science/article/pii/S0006295206000955
https://www.sciencedirect.com/science/article/pii/S0006295206000955
https://www.sciencedirect.com/science/article/pii/S0003986109000216
https://www.sciencedirect.com/science/article/pii/S0003986109000216
mailto:han.zhang@mdanderson.org

4. Ballestar E, Wolffe AP. Methyl-CpG-binding proteins: 5. Bestor TH. The DNA methyltransferases of mammals.
Targeting specific gene repression. European journal of Human molecular genetics. 2000;9(16):2395-402.
biochemistry. 2001;268(1):1-6.

Citation: Han Z. The role of tumor suppressor genes in cancer prevention and therapy. J Mol Oncol Res. 2023;7(3):180

J Mol Oncol Res 2023 Volume 7 Issue 3 2


https://febs.onlinelibrary.wiley.com/doi/abs/10.1046/j.1432-1327.2001.01869.x
https://febs.onlinelibrary.wiley.com/doi/abs/10.1046/j.1432-1327.2001.01869.x
https://academic.oup.com/hmg/article-abstract/9/16/2395/2356098

	Abstract
	Introduction
	The role of tsgs in cancer prevention
	The role of tsgs in cancer therapy

	Conclusion
	References

