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Abstract: Transcriptome refers to all RNA particles occur inside one cell or inside numerous cells in 

one organ. Coronaviruses are a family of correlated viruses that induce viral infection. In humans, 

coronaviruses induce respiratory viral infections that may be mild or dangerous. The coronavirus shape 

is large circular elements that have round tip outbreaks - the virus diameter particles=120 nm. The RNA 

viral genome occurs in coronavirus. The coronavirus genome size = 27-34 kilobases, and this size is the 

largest RNA genome size. The Life cycle of coronavirus includes viral entry, replication, and release. 

Coronavirus transmission was done through the connection of its protein with host cell receptors in a 

specific process. There are 4 types of coronavirus genus: (1) Alphacoronavirus, (2) Betacoronavirus, 

(3) Gammacoronavirus, and (4) Deltacoronavirus. Viral replication, immune evasion, and virion 

biogenesis correlated with host cell transformation mechanism. Viral molecular mechanism hijacks the 

host cell protein production mechanism. There is an important host factor (CPSF6) that connects with 

nuclear protein (NP1). The CPSF6 increases the nuclear production of NP1 in the same time, CPSF6 

possesses an important role in the progress of capsid mRNAs inside the nucleus. In a viral infection, 

there is an increase in mRNA, myeloid differentiation 2-related lipid recognition protein (ML), and 

Niemann Pick-type C1 (NPC1) genes. Coronavirus is capable of replicating in in vitro study and causes 

lower transcriptomic variations before 12 h after viral infection. As infection progress, coronavirus 

causes a significant dysregulation of the host transcriptome greater than the SARS virus. In conclusion, 

future transcriptome studies are the basis for detecting coronavirus in the human host and for developing 

a specific preventive and therapeutic method for the virus.  
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1. Introduction 

The term transcriptome refers to all RNA particles occur inside one cell or inside 

numerous cells in one organ. This term sometimes includes all RNAs, or maybe only 

mentioned to mRNA. Transcriptome term could be identified from the exome term, where 

transcriptome refers to RNA particles inside one cell, but usually, this term contains all RNA 

particles besides their molecular characterization. Application of 2 complementary methods, a 

high-resolution map of the betacoronavirus of COVID-19 transcriptome discovered where at 

least 41 RNA modification sites on viral transcripts were reported [1]. Transcriptome term 

varies from translatome term, where translatome refers to all RNAs translation inside the cell. 

There is a tight correlation between lipidomic, metabolomic, and proteomic, especially in 

protective and therapeutic studies [2-4]. Transcriptome term refers to all transcription processes 

inside one organ (liver, kidney, testis, ovary, spleen, or pancreas), or this term include a series 

of transcription processes that occur in one cell. Transcriptome varies from genome where 
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transcriptome differs according to outside environmental circumstances. Transcriptome 

includes all transcripts processes of mRNA inside the cell, so transcriptome includes gene 

expression indie the cell, but this terminology does not include mRNA breakdown, e.g., 

transcriptional decrease. Transcriptome contains expression process, and RNA molecular 

analysis studies the expression process of RNAs inside many cells, and usually refers to 

mRNA, tRNAs, and sRNAs. Transcriptomics method techniques contain DNA microarrays 

and next-generation method tools (Sequencing method). Transcriptomics includes all 

researches focus on gene transcriptions.  

Transcriptome contains two principal methods: (1) One genes map arrangement focuses 

on a specific genome inside the specific organism or defined specific species. (2) The other 

approach, the de novo transcriptome method, where new technology is applied to a specific 

gene transcript arrangement. The most interesting and obvious transcriptome method contains 

stem cells and cancer cells, where the researchers could clearly understand the processes of 

cellular behavioral and tumor processes. Transcriptome focus on the human testis, ovary, and 

fetuses applied to explores the molecular process and genes signaling processes involve in 

initial fetuses' growth, and this process helps the researcher to obtain fetuses free of genetic 

defects [5]. Transcriptomics is more specific in biomarkers discovery to determine the drug's 

safety and chemical toxicity detection [6]. Finally, transcriptomes are applied to investigate 

genetic similarity inside humans or communities. The gene expression depends on the wide 

bridge between transcription and RNA processing, where the changes in RNA regulation 

provide important ideas for modeling cell-specific transcriptome [7]. Coronaviruses are a 

family of correlated viruses that induce viral infection in mammals and avian. In humans, 

coronaviruses induce respiratory viral infections that may be mild (common cold symptoms, 

e.g., rhinoviruses species of coronaviruses) or maybe dangerous (e.g., COVID-19 besides 

MERS and SARS). The coronaviruses signs in chickens (induce superior breathing system 

disease) but in cows and pigs (induce diarrhea). Until now, there are no antiviral vaccines or 

therapeutic agents to avoid or tolerate human coronavirus. The coronaviruses usually infect the 

upper or lower respiratory tract; viral spreading in plasma or serum is common. In COVID-19 

cases, the attention of blood safety is recommended where coronaviruses have globally arisen, 

especially in endemic areas [8]. The taxonomy of coronaviruses contains family 

(Coronaviridae), subfamily (Orthocoronavirinae), order (Nidovirales), and realm (Riboviria) 

[9,10]. Coronaviruses consist of single-stranded RNA with specific genetic arrangements 

covered by an enveloped viral cover - the RNA strand size of coronaviruses = 27-34 kilobases 

[11]. The coronavirus derived their names from the name Latin corona (refers to "crown" or 

"halo" due to the specific shape of a significant solar corona around the virions (virus strands) 

through two-dimensional transmission electron microscopy application. 

2. Coronavirus history 

Starting in 1930, coronaviruses first appeared where an avian respiratory disease called 

IBV was the first diagnostic then in 1940; coronaviruses infected another two animal models: 

(1) MHV (in mice) and (2) TGEV (in the digestive system) were diagnostic [12]. The first 

human case of coronaviruses reported in Chinese common cold patients and later on called 

human coronavirus 229E and human coronavirus OC43 [13] then other Chinese human cases 
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of coronaviruses were diagnostic in 2003, then another cases in 2004, 2005, 2012, and 2019 

where the majority of all the above-mentioned cases include severe respiratory cases.  

Regarding human infections, coronaviruses were first discovered in 1960 [11]. In 2019, 

a new coronavirus (nCoV) was named SARS-CoV-2, while the disease is named COVID-19.  

More than1800 Chinese people were dead due to this virus, commonly elderly or those with 

chronic or immune-problem diseases. This is 3rd serious coronavirus outbreak during the last 

20 years, after SARS in 2002-2003 and MERS in 2012 [14]. There are 7 coronaviruses induce 

human infections (4 of which, HCoV 229E, HCoV NL63, HCoV HKU1, and HCoV OC43 

cause cold symptoms in humans while the other 3 coronaviruses called SARS-CoV (severe 

acute respiratory syndrome coronavirus), MERS-CoV (Middle East respiratory syndrome 

coronavirus) and COVID-19 cause severe respiratory illness [15].     

3. Coronavirus terminology 

Coronavirus is derived its name from the Latin corona word. This means crown or 

wreath. The source of the virus name obtained from the Greek word "κορώνη korṓnē". This 

name mentions to the specific shape of virions (the most infectious part of this virus) via 

electron microscope, where a crown or of a solar corona appeared under this microscope. This 

virus shape is produced by the viral spike peplomers, which are proteins that accumulate on 

the surface of the virus [16].  

4. Coronavirus morphology 

The coronavirus shape is large circular elements that have round tip outbreaks [17]. The 

virus diameter =120 nm [18]. The virus has an envelope with an electron micrograph, which is 

observed as a separate pair of dense shells [19]. Coronavirus envelops consists of two lipid 

layer covers one protein layer inside where the membrane (M), envelope (E), and spike (S) 

proteins are arranged [20] in the coronavirus. Betacoronavirus, which represents one type of 

coronaviruses, possesses an additional surface protein [9]. The nucleocapsid (contains several 

types of nucleocapsid (N) protein) occurs inside the virus envelope. This protein forms a strong 

bond with the viral RNA genome [18, 21]. The two lipid layers and the protein layer of the 

virus envelop, as well as, nucleocapsid protein protects coronavirus outside the host cell in the 

fresh air [22].  

5. Coronavirus genome 

The RNA viral genome occurs in coronavirus. The coronavirus genome size = 27-34 

kilobases [23], and this size can be considered as the largest RNA genome size. The viral 

genome possesses the top strand (5′ methylated top) and bottom (3′ polyadenylated bottom) 

[18]. The RNA genome arrangement is top-UTR-spike-envelop-membrane-nucleocapside-

poly (A) bottom. The RNA frame 1a and 1b occurs in the top 2/3 of RNA genome encrypts the 

replicase/transcriptase polyprotein. The replicase/transcriptase polyprotein self-breaks inside 

the host cell to form nonstructural proteins [18]. The remaining 1/3 of the viral RNA genome 

contains the 4 principal proteins: spike, envelope, membrane, and nucleocapsid [24]. The 

accessory proteins represent the connection bridge among the above mentioned 4 principal 

viral proteins. These accessory proteins possess different functions and numbers depending on 

the environmental condition of the coronavirus [18]. 
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6. Life cycle of coronavirus 

6.1. Viral entry. 

The coronavirus infection process starts as soon as the viral spike (S) glycoprotein 

connects to the cell receptors of the host. Following that, the host cell protease breaks and 

activates at the same time, the spike protein occurs in the viral receptor, according to the 

number and activation of the host cell protease, a breakdown, and activation of the coronavirus 

to invade the host cell through endocytosis (direct connection of viral envelop with host cell 

membrane) [25]. As soon as the coronavirus invades the host cell, the viral envelop breaks and 

viral RNA genome swimming in the host cell cytoplasm [18]. As mentioned before, the viral 

RNA genome possesses top and bottom, and this specific viral structure enables viral RNA to 

connect with host cell ribosomes to accelerate RNA genome transcription [18]. The host cell 

ribosome accelerates the process of viral RNA production to form a long polyprotein viral 

chain. This polyprotein viral chain possesses its specific proteases, which break the long-chain 

viral polyprotein into small and specific proteins [18].  

6.2. Viral replication. 

There are many of small protein particles unites together to form a large replicase-

transcriptase complex (RTC) protein molecule. This large protein molecule is the RNA-

dependent RNA polymerase (RdRp). This large protein molecule incorporates in replication 

and transcription of RNA from a single strand RNA of coronavirus. There are small protein 

molecules promoting the replication and transcription of viral RNA, and these protein 

molecules are called exoribonuclease protein. This exo-ribonuclease protein helps the 

replication of viral RNA by the formation of RNA polymerase lacks [26] complex protein, 

which replicates the viral RNA genome. The RdRp molecule promotes the production of a 

negative-sense RNA genome from the positive-sense RNA genome, where the replication of 

the positive-sense RNA genome from the negative-sense RNA genome [18] occurs. The RdRp 

promotes the production of negative-sense RNA genome molecules from the positive-sense 

RNA genome where transcription of negative-sense RNA subgenome molecule to positive-

sense mRNAs [18] of coronavirus.  

6.3. Viral release. 

The resulting positive-sense RNA genome from viral replication represents the new 

generation coronavirus. The mRNAs are produced from the transcription of the lower part of 

the viral genome after the replication of the upper 2/3 of the viral RNA genome. The resulting 

mRNAs are covered by the host ribosomes to various larger proteins and few and small 

accessory proteins [18]. This process of transformation of mRNAs happens inside the 

endoplasmic reticulum of the host. The resulting 3 viral proteins molecules (spike, envelop, 

and membrane) transport through the secretory pathway into the Golgi middle partition. In the 

Golgi compartment, the membrane proteins control all protein-protein connections to meet 

coronavirus after a virus connection with the nucleocapsid [27] of the host. The new generation 

coronaviruses are finally emerged in the host cell through secretory vesicles by a process called 

virus exocytosis [27].       
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7. Coronavirus transmission 

There is a specific process that connects its protein with the host cell receptors i.e., and 

each coronavirus connect with a specific receptor in each viral infection occurs [28, 29]. As an 

example, the SARS coronavirus connects to human cells through assigning to a specific 

receptor [30]. 

8. Coronavirus taxonomy 

The Orthocoronavirinae or Coronavirinae refers to the coronavirus scientific name 

[31-33] while coronavirus under the family of Coronaviridae. There are 4 types of coronavirus 

genus: (1) Alphacoronavirus, (2) Betacoronavirus, (3) Gammacoronavirus, and (4) 

Deltacoronavirus. Each virus genus contains different species as follows; (1) Genus: 

Alphacoronavirus includes the following species; Human coronavirus (229E and NL63), 

Miniopterus bat coronavirus (1 and HKU8), Porcine epidemic diarrhea virus, Rhinolophus bat 

coronavirus HKU2, Scotophilus bat coronavirus 512. (2) Genus Betacoronavirus includes 

Murine coronavirus; Betacoronavirus 1 (Human coronavirus OC43), Human coronavirus 

HKU1, Murine coronavirus, Tylonycteris bat coronavirus HKU4, MERS, Pipistrellus bat 

coronavirus HKU5, Rousettus bat coronavirus HKU9, SARS-CoV, SARS-CoV-2, Hedgehog 

coronavirus 1 (EriCoV). (3) Genus Gammacoronavirus includes Infectious bronchitis virus; 

White whale coronavirus SW1, Infectious bronchitis virus. (4) Genus Deltacoronavirus 

includes Bulbul coronavirus HKU11,  Pig coronavirus HKU15.  

9. Transcriptome view of viral replication cycles 

The viral replication, immune evasion, and virion biogenesis correlated with the host 

cell transformation mechanism. The viral molecular mechanism hijacks the host cell protein 

production mechanism. The virus is attached to the endoplasmic reticulum (ER) where the viral 

life cycle, replication, and mechanism are largely regulated by the ER [34]. The suitable and 

most related method to study viral cellular and RNA genome is a single-cell sequencing (SCS) 

application. This technique enables researchers and scientists to explore viral, cellular genome, 

and transcriptome. This application gives more details on viral infection mechanisms at a 

single-cell level. The viral life cycle changes according to viral sequences and viral-host 

transcriptome investigations [35]. The viral transcriptome examination shows the difference of 

host reactions according to virus infection in groups of permissive cells. These differences 

occur at the gene level, and these observations help in the application of a specific permissive 

culture system to investigate the murine norovirus immunity, pathogenesis, and drug progress 

[36]. The synthetic viral transcription factor Zta binding site converses Zta at the distance 

binding site, and consequently, affects viral cellular genes arrangement, and this leads to 

conclude that viral transcription factor Zta rearrangements the RNA appearance [37].  

The next-generation sequencing technique applies to detect genetic changes in cellular 

microRNAs in HIV-infected cells. This technique is very accurate, and consequently, the 

genetic microRNAs changes detect early in viral infection, i.e., earlier to viral replication. In 

the early viral infection, microRNAs are expressed, but at HIV-infection, late-stage 

microRNAs become overexpressed, and viral symptoms appear. The next-generation 

sequencing technique identifies the role of microRNAs in transcriptional rule in HIV infection, 

and the number of microRNAs occurs in the expression of HIV cofactor [38]. The collecting 
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of single cells emerges from viral expression helping in the rearrangement of the viral 

transcriptional path. Rearrangement cells emerge from this path gives rise to viral genetic 

programs composed of genes with a specific promoter that organizes specific viral expression. 

The host transcriptome mechanism due to viral infection gives rise to the fast and 

discriminating blackout of protein-encoding nuclear transcripts, while the plastid and 

mitochondrial transcriptomes continued into later stages. Single-cell RNA-seq opens a new 

path to undo the life cycle of larger viruses and their specific mechanisms [39]. The DNA 

microarray method identifies 2 transcription processes and 25 specific proteins, and these 

proteins contain tail sheath protein and a topoisomerase IB by N-terminal sequencing obtained 

from varphiRSL1 virions [40]. 

10. The role of RNA during the host-viral interactions 

The retinoic acid-inducible gene-I-like receptor (RLRs) are key for cytosolic viral 

determination and for successive initiation of type I interferon secretion. The interferon path 

increases viral discovery and causes antiviral reflex. The RLRs path contains many of cellular 

and molecular mechanisms that enable RNA virus recognition and antagonism of RLRs [41]. 

Varroa mite feeding disrupts viral immunity by the elimination of both virus and immune 

effectors that stop viral replication. The hemolymph elimination increases in pathogen 

processes in the presence of feeding Varroa mites [42]. The key host immune system response 

to viral infection is RNA-dependent protein kinase R (PKR). The PKR recognizes viral RNA 

molecules by its N-terminal RNA binding site, increases the phosphorylation of the C-terminal 

kinase domain, and inhibits viral protein translation through inhibits the effect of eukaryotic 

initiation factor 2α. The virus increases viral non-coding RNA, or protein molecules inhibit 

PKR's triggering and/or its downstream effect to increase viral replication. The role of viral 

proteins in inhibiting PKR's effect initiates mechanisms that enable viral proteins to perform 

this inhibitory effect [43].  

In a viral infection, the caspase 3/7 effect induced in the hemocyte homeostasis-

associated protein and white spot syndrome virus 134 infections. Moreover, the hemocyte 

homeostasis-associated protein and spot syndrome virus 134 decreased caspase-induced 

stimulation of hemocyte homeostasis Casp in vitro. Consequently, hemocyte homeostasis-

associated protein and white spot syndrome virus 134 possess a role in the host-pathogen 

interaction [44]. The communications among viral RNA, nonstructural virus-encoded proteins, 

and a host factor) in the infection process identifies the above-mentioned factors in the different 

regions of the host cell. This method is applied in hepatocytes cells [45]. The stimulation of the 

hepatic interferon is not effective in removing the hepatitis C virus and is correlated with 

therapeutic protocol to pegylated (Peg) IFNα treatments. The genetic changes in the IFNλ locus 

to chronic hepatitis C treatment has decreased, in this locus and other loci ameliorate liver 

phenotypes such as inflammation, fibrosis progression, and the hepatocellular cancer progress 

[46]. The viral RNA occurs inside a capsid and surrounds by both the protein layer and lipid 

envelope. The infection process starts in host epithelial cells and spreads to the peripheral 

nervous system. In the host, alpha herpesviruses caused chronic infection spread to the central 

nervous system. The host reaction shows an important role in the viral infection process. Alpha 

herpesviruses do not contain all the genes necessary for viral replication and spread. The viral 

replications also need RNA polymerase, ribosomes, dynein, and kinesin for viral replication. 

Consequently, the infected cell varies from the uninfected cell, where the viral cells contain 

various components that are necessary to complete the virus life cycle [47]. There is an 

https://doi.org/10.33263/BRIAC112.95419552
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC112.95419552  

 https://biointerfaceresearch.com/ 9547 

important role for the inflammation in controlling the Middle East respiratory syndrome 

coronavirus pathogenesis in vivo. The Middle East respiratory syndrome coronavirus is a 

severe respiratory virus that appears in 2012. Human infections in Saudi Arabia = 38% case 

and increasing in its infection due to viral spreading through the air. Consequently, the 

inflammatory paths and cell groups are very important for protection from coronavirus. By 

understanding the immune response to coronavirus, scientists can develop effective therapies 

to inhibit pathogenesis in the nearest future [48].  

10.1. Cell and chemical biology in the viral-host interaction. 

There is an important host factor (CPSF6) that connects with nuclear protein (NP1). 

The CPSF6 increases the nuclear production of NP1 at the same time. CPSF6 possesses an 

important role in the progress of capsid mRNAs inside the nucleus. The connection between 

viral NP1 and host CPSF6 gives the scientist the mechanism that enables viral protein increases 

viral gene expression and replication as well as antiviral drug discovery [49]. The virus 

infection causes the spreading of the distraction of transcription termination (DoTT) of RNA 

polymerase II (RNAPII) in host genes. The HSV-1 protein (ICP27) causes DoTT through 

connection with the essential mRNA 3' processing factor (CPSF). The ICP27 stimulates mRNA 

3' processing for viral and host transcription. So, ICP27 possesses an important role in HSV-

1-causes viral infection, while CPSF stimulates regulation of transcription end [50].  

The RNA binding-deficient stores in nucleoprotein (NP) bodies and the nuclear RNA 

export factor 1 (NXF1) is necessary for viral protein expression but not for viral RNA synthesis. 

The NXF1 connects with viral mRNAs but not with viral RNAs. Consequently, the NXF1 

promotes the export of viral mRNA:NXF1 complexes from inclusion bodies. This provides a 

basis for new therapeutic approaches for viruses [51]. The ribosomal proteins (RPs) contain 

60S subunit control translation of specific mRNAs. The translation process of the RPs in this 

process controls in the catalyzing peptide bond formation. The ribosomal protein L13 (RPL13) 

is a regulator of viral translation and infection. Consequently, understanding this process gives 

rise to the effects of the translation of viral mRNA and thus for the development of viral 

prevention [52]. The influenza A viruses contain RNA genome include 8 segments. Each RNA 

segment correlated with the nucleoprotein (NP) and viral RNA polymerase to and from a viral 

ribonucleoprotein (vRNP) molecule. The formation of viral mRNA is dependent on the host 

RNA transcription, and for these processes to occur, the vRNPs must pass through the cell 

nuclear pore complex (NPC) to the nucleus. The influenza A virus NS2 protein is also called 

the nuclear export protein (NES), and this protein connects with the host cellular nucleoporins 

during the nuclear export of vRNPs. The human nucleoporin 214 (Nup214) is called an NS2-

binding protein, and NS2 protein connects with the amino-terminal FG domain of the Nup214 

protein. The influenza viral replication was decreased by the Nup214 protein. Consequently, 

the FG domains of nucleoporins have an important role in the connection of the influenza NS2 

protein with host NPC for vRNA spread [53]. The importin-α3 (one of the main NF-κB 

transporters) is the expressed nuclear factor in the mammalian respiratory tract. The importin-

α3 promoter effect is controlled by TNF-α-induced NF-κB. The increasing of TNF-α increasing 

pathogenic avian influenza A viruses (HPAIVs) in serious human cases protecting human 

polymerase signatures (PB2 627K, 701N), which downregulate importin-α3 mRNA expression 

in the lung cells. The decrease of Importin-α3 is returned by the mutating of the HPAIV 

polymerase into an avian-type signature (PB2 627E, 701D), which suppresses the high TNF-α 

levels. The decrease of importin-α3 decreased the NF-κB antiviral gene expression and 
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increased influenza dangerous. Consequently, importin-α3 possesses a role in antiviral 

immunity in influenza and so importin-α3 in the lung help in the strategy to fight respiratory 

virus infections [54]. During rotavirus infection, the siRNA facilitates the genetic exhaustion 

of adenosine triphosphate 5B (ATP5B) or another adenosine triphosphate (ATP) synthase 

molecules, e.g., ATP5A1 and ATP5O decrease the production of viral new generations without 

modification of viral RNA amounts and translation. The ATP5B controls the late-stage 

rotavirus growth in intestinal cells. Consequently, the role of host proteins in rotavirus RNA 

identifies ATP5B as a novel pro-rotavirus RNA-binding protein that helps scientists to 

understand virus growth and pathogenesis [55].  

The host protein (hnRNP C1/C2) decreases viral RNA translation. The hnRNP C1/C2 

connects with stem-loop V in the Internal Ribosome Entry Site' (IRES) and transfers binding 

protein where this protein controls of viral translation. The hnRNP C1/C2 causes the changing 

of viral translation to replication. Consequently, the viral RNA translation and replication is 

controlled by the hnRNP C1/C2 mechanism [56]. The connection of glycyl-tRNA synthetase 

(GARS) increases the environmental of the initiation area of the IRES in the mRNA binding 

site of the ribosome that increasing the IRES effect at the step of initiation formation [57]. 

10.2. Lipid profiling in the viral-host interaction. 

Potato is a natural host of potato spindle tuber viroid (PSTVd), which causes arresting 

phenotype and alteration of leaves and tubers. The PSTVd virus replicates in the nucleus and 

moves in the plant. The host possesses defense, stress, and sugar metabolism correlated genes, 

which alters expression levels in infection, and the hormone-related genes showed up- or down-

regulation. Consequently, gibberellin and brassinosteroid paths possess an important role in 

tuber development upon PSTVd infection [58]. In dengue virus infection, there is an increase 

in mRNA, myeloid differentiation 2-related lipid recognition protein (ML), and Niemann Pick-

type C1 (NPC1) genes. These 3 genes translate lipid-binding proteins, which control the host-

viral connection. The RNAi-mediated gene stops the ML and NPC1 genes. In a viral infection, 

ML and NPC1 increase viral infection by reducing the host immune ability. Consequently, the 

dengue virus affects the expression of these genes to stimulate viral infection of the mosquito 

host [59].  

11. Future therapy of coronavirus by using transcriptome 

No vaccines or antiviral drug to avoid or tolerate their infections is available. The 

coronavirus treatment is only caring. There are many antiviral agents used, e.g., viral proteins 

of all kinds. Coronavirus is capable of replicating in in vitro studies such as Calu-3 cells and 

causes lower transcriptomic variations before 12 h after viral infection. As infection progress, 

coronavirus causes a significant dysregulation of the host transcriptome greater than the SARS 

virus. Both viruses induced a similar stimulation of host receptors and the interleukin 17 paths, 

but coronavirus inhibits the expression of many genes such as type I and II major 

histocompatibility complex (MHC) genes. This viral effect identifies the ability of the host 

response to viral infection. There are 207 genes inhibited following coronavirus infection and 

were used to detect antiviral secretions such as kinase inhibitors and glucocorticoids. 

Consequently, coronavirus and SARS virus possesses host gene expression reactions that effect 

on in vivo pathogenesis and therapeutic strategies [60]. In coronavirus infection, the whole 

blood cytokine investigations increased the cytokine expression in the viral cell infected case.  
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The inflammatory gene expression increased after the dysfunction of respiratory 

function, except the expression in the interleukin-1 (IL1) path. The investigations of CD4 and 

CD8 expression showed that the pro-inflammatory factors increased with T cell initiation that 

leads to prolong the disease or prolong the infection. Consequently, the pro-inflammatory 

factors such as that IL1 and related pro-inflammatory paths analyzed and used as therapeutic 

agents for COVID-19 [61]. 

12. Conclusions 

Transcriptome refers to all RNA particles occur inside one cell or inside numerous cells 

in one organ. Coronaviruses are a family of correlated viruses that induce viral infection. In 

humans, coronaviruses induce respiratory viral infections that may be mild or dangerous. The 

coronavirus shape is large circular elements that have round tip outbreaks - the virus diameter 

particles=120 nm. The RNA viral genome occurs in coronavirus. The coronavirus genome size 

= 27-34 kilobases, and this size is the largest RNA genome size. The Life cycle of coronavirus 

includes viral entry, replication, and release. Coronavirus transmission was done through the 

connection of its protein with the host cell receptor in a specific process. There are 4 types of 

coronavirus genus: (1) Alphacoronavirus, (2) Betacoronavirus, (3) Gammacoronavirus, and 

(4) Deltacoronavirus. Viral molecular mechanism hijacks the host cell protein production 

mechanism. Coronavirus is capable of replicating in in vitro study and causes lower 

transcriptomic variations. As infection progress, coronavirus causes a significant dysregulation 

of the host transcriptome greater than the SARS virus. The future therapy of coronavirus 

includes the investigations of CD4 and CD8 expression, where these pro-inflammatory factors 

increased with T cell initiation that leads to prolonging the infection. Consequently, the pro-

inflammatory factors such as that IL1 and related pro-inflammatory paths analyzed and used 

as therapeutic agents for COVID-19. 
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