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Description 

Genomic instability is an attribute of maximum cancer cells. It 

is an enlarged tendency of genome alteration through cell 

division. Cancer often results from injury to numerous genes 

adjusting cell division and tumor suppressors. It is identified 

that genomic integrity is closely observed by several 

surveillance devices, DNA injury checkpoint, DNA healing 

technology and mitotic checkpoint. A flaw in the regulation of 

any of these mechanisms often results in genomic instability, 

which predisposes the cell to malignant alteration. 

Posttranslational changes of the histone tails are carefully 

associated with the regulation of the cell cycle as well as 

chromatin structure. DNA methylation status is also associated 

to genomic integrity. 

 

Discussion 

The care of genomic stability is important for cellular integrity 

to end errors from DNA replication, endogenous genotoxic 

stress such as reactive oxygen species (ROS) from cellular 

metabolism, and exogenous carcinogen insults; for instance, 

ultraviolet light, ionizing radiation or DNA damaging 

chemicals. It is believed that tumor origination and progression 

result from acquired genomic alteration within the original 

normal cells, and selection of more hostile sub clones as an 

aftermath. Tumor cell population seems to be extra genetically 

unstable than normal cells. The genomic instability offers 

individuals a shorter cell cycle or an advantage of bypassing 

intracellular and immunological control systems, thereby give 

cancerous cells a growing advantage and being carefully 

chosen as malignantly transformed cells. Much investigation 

has been directed toward genomic instability to know and 

control the initiation and advancement of tumors in hopes of 

winning cancer, a worldwide top cause of death. Genomic 

instability comprises of minor structure differences such as 

better frequencies of base pair mutation, microsatellite 

instability (MSI), as well as substantial structure variation such 

as chromosome number or structure variations, which is also 

called chromosome instability (CIN). The mechanisms 

underlying the source of these uncertainties still remain 

indescribable, but there are several hypotheses trying to explain 

the driving force of tumor initiation and progression through 

genomic instability. The main ones include mutator phenotype 

outcomes from loss of gene function and oncogene induced 

DNA replication stress model. 

 

Conclusion 

Despite the countless barriers and repair processes the cell has 

in place to stop the occurrence and propagation of mistakes, 

genetic instability is a extensive phenomenon detected in many 

cancers. Thus, it seems likely that the surroundings in which 

these cancers arise someway selects for and facilitates the 

clonal development of cells that demonstration instability in 

their genome. This point is supported by the observation that 

colorectal tumour, which display an MSI or CIN phenotype 

exclusively, are situated in anatomically distinct regions. MSI 

tumours are localized in the proximal segment of the intestine, 

while CIN tumours are more often seen in the distal colon and 

rectum. This assessment will therefore temporarily summarize 

what is currently identified about the part of the macro 

environment, specifically dietary features and the 

microenvironment, specifically hypoxia in the development of 

genetic instability. 

 

References 

1. Charames G S, Bapat B. Genomic instability and cancer. 

Current molecular medicine. 2003; 3(7):589-96. 

2. Yao Y, Dai W. Genomic instability and cancer. Journal of 

carcinogenesis & mutagenesis. 2014;5. 

3. Nielsen A Y, Gjerstorff M F. Ectopic expression of testis 

germ cell proteins in cancer and its potential role in 

genomic instability. International journal of molecular 

sciences. 2016; 17(6):890. 

4. Bhattacharjee P, Banerjee M, Giri A K. Role of genomic 

instability in arsenic-induced carcinogenicity. Environment 

international. 2013; 53:29-40. 

5. Mladenov E, Magin S, Soni A, et. al . DNA double-strand- 

break repair in higher eukaryotes and its role in genomic 

instability and cancer: Cell cycle and proliferation- 

dependent regulation. In Seminars in cancer biology. 2016; 

37:51-64. 

 

*Correspondence to 

Dr. Abdul Rehman 

Department of Hematology 

Gulf International Cancer Center 

UAE 

E-mail: abd_rehman@gmail.com 

 
Citation: Mahoney M. Role of genomic instability in cancer. J Mol Oncol Res. 2021;5(4):23. 

 

23 J Mol Oncol Res 2021 Volume 05 Issue 04 

https://doi.org/10.2174/1566524033479456
https://doi.org/10.2174/1566524033479456
https://doi.org/10.2174/1566524033479456
https://dx.doi.org/10.4172%2F2157-2518.1000165
https://dx.doi.org/10.4172%2F2157-2518.1000165
https://dx.doi.org/10.4172%2F2157-2518.1000165
https://doi.org/10.3390/ijms17060890
https://doi.org/10.3390/ijms17060890
https://doi.org/10.3390/ijms17060890
https://doi.org/10.3390/ijms17060890
https://doi.org/10.3390/ijms17060890
https://doi.org/10.3390/ijms17060890
https://doi.org/10.3390/ijms17060890
https://doi.org/10.1016/j.envint.2012.12.004
https://doi.org/10.1016/j.envint.2012.12.004
https://doi.org/10.1016/j.envint.2012.12.004
https://doi.org/10.1016/j.envint.2012.12.004
https://doi.org/10.1016/j.envint.2012.12.004
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
https://doi.org/10.1016/j.semcancer.2016.03.003
mailto:abd_rehman@gmail.com

