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Gene expression and development
Genetic expression refers to how information from the genes is used to synthesize the functional gene product. The gene expression process is applied to all life that is known as eukaryotic and prokaryotic. This genetic expression is an important level where the genotype results to phenotype.  Genetic information contained in the deoxynucleic acid representing the genotype and the phenotype becomes the outcome of interpreted information. The proteins express these phenotypes. These proteins are the ones that the structure and development of an organism and the enzymes catalyze metabolic pathways (Frye et al., 2018). The processes involved in gene expression include transcription, RNA (ribonucleic acid) splicing, translation, and, finally, post-translation modification of the proteins.
RNA polymerase is the part that performs transcription, which is the production of the ribonucleic acid copied from the Deoxyribonucleic acid strand. The resulting ribonucleic acid is complementary to the templets strands where they have an exception of the base thiamine (T) is replaced by uracil (U) in the ribonucleic acid. In prokaryotic organisms, transcription is done by one type of ribonucleic acid polymerase that is needed to get bound to the DNA sequence and sigma factor protein so that transcription gets to start. In eukaryotes, transcriptions are done in the nucleus by three RNA polymerase types. Each needs a specific deoxyribonucleic acid sequence.
While transcriptions of prokaryotic proteins coding genes create messenger RNA, they get ready for the translated into protein. In contrast, the genes of eukaryots’ transcription leaves the main transcription of ribonucleic acid. In some cases, some of the introns and exons can be removed or even get retained in mutual messenger RNA. This is known as alternative splicing, which makes a series of varying transcriptions and originates from single cells. Since transcriptions can be translated into other proteins, complexity is extended by splicing in gene expression in eukaryotes and the species' proteome size (Greco et al., 2016).
In eukaryotes, the most mature ribonucleic acid is exported into the cytoplasm from the nucleus. In some situations, the RNA functions in the nucleus; most of the RNA is conveyed by nuclear pore and gets into the cytosol. The ribonucleic acid exported needs association of the proteins exportin, and it is the specific one. The specific exportin molecule exports the given RNA type. The transport of Messenger RNA needs association of exon junction complex so that the required process of Messenger RNA exportation is done before completing the process of messenger RNA.

During translation, some of the non-code ribonucleic acid, the ribonucleic acid that is mature, to end gene product. In the messenger ribonucleic acid situation, the ribonucleic acid is the carrier code for the synthesis proteins, either one or more of those proteins. The coding regions carry information for the synthesis of proteins using genetic code resulting to triplets. Every three nucleotide of the coding regions is known as codons and is the corresponding binding site contemporary to an anticodon triples in Transfer ribonucleic acid. The tRNA with the same sequence anticodon they carry identical types of amino acids gets chained together in the ribosomes regarding their order of triplets in the coding region. The proteins are expressed at the endoplasmic reticulum through the process of translation. The proteins are converted from the unfolding to folding polypeptides, developing a three-dimension structure failure to fold; they usually produce inactive proteins with different properties.

The protein is then translocated as the secretory proteins of both the eukaryotic and prokaryotic cells is done to the secretory pathways. These newly formed proteins are directed to the translocation channels by signal proteins. The proteins are then transported to the correct organelles, and not all proteins remain in the cell, such as enzymes and hormones.
Epigenetic regulation of gene expression
 Gene expression regulation refers to control in amount plus timing functional products of agene.  Controlling expression of genes is important to enable cells to get products of genes needed by the genes. Therefore, for the cells to adapt to varying environments, the cells, signals, cell damage, and other stimuli, they will be given the flexibility to adapt. This regulation of expression provides the cells with some control upon their structure as well as function, based on cellular differentiation versatility and organism adaptability. The regulation of expression by the time of transcription is broken down into three routes: the direct control factor that interacts with the genes, modulation of the factors controlling transcription, and changes that are non-sequence in the DNA structure, which influences transcription.
The DNA interactions are the simplest and direct means which transcription levels by proteins. The genes usually have many sites that are binding in a coding region with particular role in regulation of transcription. There are also some of the DNA binding sites called insulators, silencers, plus finally enhancers. These mechanisms are used in transcription regulations. They work by blocking the main binding sites on the ribonucleic acid polymerase of the DNA so that they will act as activators and the promoters of transcription by helping to bind the polymerase (Holoch & Moazed, 2015).
The DNA methylation is the other side of the mechanism for epigenetic influence upon the expression of the genes expressed in the eukaryotes and some of the bacteria they silence and regulates transcription. It usually happens on cytosines where cytosine methylations majorly happen in dinucleotide sequence where guanine immediately follows cytosine. These methylations of cytosine in deoxyribonucleic acid primarily enhance the gene transcriptions (Mahdavi-Darvari et al., 2015). An enzyme such as the TET enzyme has a central role in the methylated cytosine's demethylation so that the masked transcription can continue with the transcriptions.
Gene imprinting
Gene imprinting is the phenomenon of epigenetic which makes the expressing of genes in the parents of origin in a particular manner. Genes can imprint partially where the two parents' alleles are expressed differently instead of having a complete expression of one parent's allele. The imprints have got demonstrated in the animal kingdom, plants, and even fungi. This gene imprint is generally dependent on the inheritance process, and they are not dependent on the Mendelian inheritance. The gene imprint involves itself with the DNA and histone methylation, and they don't alter the gene's sequence. The imprinting process is dynamic; it should have the possibility of erasing and re-establishing the imprints through every generation. The imprinted genes into adults will still get expressed in offspring of adults. Therefore, imprints should be dependent on epigenetic and not DNA sequence. In cells such as the germline cells, the imprints get erased followed by re-established later depending on the gender of the individuals. For example, during spermatogenesis and oogenesis, these parental imprint gets established (Kappil et al., 2015). This method of establishing imprints the DNA and the histone modification are still used. Some of the suited have suggested that an inheritance imprint mechanism that happens in humans happen at the placenta tissues and those that are not dependent on methylation of the DNA. These observations were made in human and never in the mice where they got to suggest that the evolution which is divergent of the two organisms.
When the groups of genes that have been imprinted within the clusters make them common regulatory elements, i.e., non-coding RNA and DMRs, the regulatory elements get the imprints control of one or two genes; therefore, then they are called imprint control region. These differentially methylated regions become segments that are composed of cytosine and guanine nucleotide of DNA.
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