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Abstract
Objective

Since nutrition affects all the interactions of the body, especially the genome as well as the
expression of genes, and all organisms are always feeding, and without feeding life is not possible.
Therefore, the aim of this study was to review the role of nutrition in gene expression, DNA

replication, prevention of DNA damage and DNA repair.

Materials and methods

In this study, the keywords such as cancer, ribonuclease, ribonuclease inhibitor and RNA were
used to search in databases including Scopus, SID, IranDoc, PubMed, Google Scholar, Web of
Science and IranMedex. In order to select the documents used, all articles published in non-
English and Persian languages, duplicate articles, articles that could not be accessed to the full
text, as well as articles that were presented as abstracts were removed. Finally, the selected cases

were thoroughly studied and summarized in order to prepare the current review.

Results

Regulation of gene expression is essential to life and health and is sensitive to endogenous and
dietary and other environmental factors that exert their action at multiple levels and by multiple
mechanisms. There are important and intimate links between diet/nutrition, metabolic status,

signaling pathways, and gene regulation. Postgenomic technologies including microarray


https://orcid.org/0000-0002-1268-3043
https://orcid.org/0000-0002-7315-5850

hybridization and massive next-generation sequencing (RNA-Seq) enable nowadays
highthroughput analysis, at genome-wide level, of the transcriptome and its dynamics (presence
and quantity of RNAs, RNA expression patterns). Further, changes induced by dietary or other
factors in TF binding site occupancy, chromatin features, global patterns of transcript decay, and
translational profiling can also be studied nowadays at a genome-wide level. There is
overwhelming evidence that a large number of micronutrients (vitamins and minerals) are
required as cofactors for enzymes or as part of the structure of proteins (metalloenzymes) involved
in DNA repair, prevention of oxidative damage to DNA, as well as maintenance and methylation
of DNA. The role of micronutrients in the maintenance of genome stability has been extensively
reviewed. Some of micronutrients involved in various genome stability processes. There are
various mechanisms by which micronutrient deficiency could cause DNA damage, accelerate

senescence and chromosomal instability.

Conclusion

Integration of results from these varied technologies will ultimately allow a comprehensive,
system-wide understanding of gene expression control and of diet-gene-health relationships in
modern nutrition science.
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Figure 1. Overview of gene expression control by dietary factors. Dietary factors including
specific food components, nutritional conditions and diet types impact gene expression
directly or indirectly and at multiple stages, from transcription to translation and protein
activity. At the transcriptional level, they affect the activity of transacting factors as well as
chromatin regulation in the short- and long-term. Changes in gene expression induced by
dietary factors can help the cell/organism to utilize or store the dietary nutrients, condition
cell fate and function (for instance, by adjusting cell growth and proliferation to nutrient

availability), and be linked to health maintenance or the development of diet-related

diseases.
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Figure 2. The role of folate, as 10-formyl tetrahydrofolate (10-formyl THF) and 5,10-
methylene tetrahydrofolate (5,10-meTHF) in de novo nucleotide synthesis. 5,10 meTHF,
5,10- methylenetetrahydrofolate; 10-formyl THF, 10-formyl tetrahydrofolate; AMP,
adenosine monophosphate; ATP, adenosine triphosphate; CTP, cytosine triphosphate;
dTTP, deoxy-thymine triphosphate; dUMP, deoxy-uridine monophosphate; GMP,
guanosine monophosphate; GTP, guanosine triphosphate; IMP, inosine monophosphate;

ribose-5-P, ribose-5-phosphate; UMP, uridine monophosphate; UTP, uridine triphosphate.
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Figure 3. The various mechanisms by which micronutrient deficiency leads to DNA damage

and chromosomal instability. BFB, chromosome breakage-fusion-bridge
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