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1. Abstract 
1.1. Introduction: The Corona virus disease 2019 (COVID-19) 
pandemic continues to spread across the world. Hereafter, require 
an urgent handling from health workers start from identification 
through clinical diagnosis of  suspect COVID-19, sample collection 
and laboratory diagnosis of  COVID-19 itself. We aimed to analyse 
the host immune response genes towards spikes protein as an antigen 
in COVID-19 infection by using bioinformatics tools.   

1.2. Materials and Methods: The Target Scan as bioinformatic tool 
that was used in the analysis of  the host response which recognise 
the spikes protein as an antigen in COVID-19 infection. 

1.3. Results: The bioinformatic analysis result by using bioinfor-
matics tool showed that Angiotensin-Converting Enzyme 2 (ACE 2) 
associated with has Mir 150-5p and PRRs associated with has-Mir-
3064-5p and has-Mir- 6504-5p which able to bind with spikes protein 
during COVID-19 infection.  

1.4. Conclusion: The bioinformatics analysis of  the host genes 
which associated with microRNA as potential biomarkers from se-
lected gene ACE 2 and PRRs by using bioinformatics tools desig-
nated that associated with definite miRNAs such as Mir-150 – 5p, 
has-Mir-3064-5p and has-Mir-6504-5p. The circulating microRNAs 

associated with panels of  significant host genes should be further 
investigated.

2. Introduction 
The Corona Virus Diseases 2019 (COVID-19) is an infectious dis-
ease caused by the Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) virus. First time reported in December, 2019 in Wu-
han, China, this virus rapidly spread in China and then many other 
countries globally (Sidiq et al, 2020) [1,2].  As 19 of  August 2022, 
more 594 million have confirmed in 216 countries in the world. Eu-
rope with total confirmed cases 245,915,246, Americas with con-
firmed cases 173, 998, 701, Western Pacific confirmed cases was 79, 
803, 949, South-East Asia total confirmed cases 59, 807, 693, Eastern 
Mediterranean 22, 890, 125 and in Africa 9, 267, 141 cases were con-
firmed (https://covid19.who.int).   

In COVID-19 infection, the viral particles are inhaled, enter the air-
ways and bind to the receptors on host cell surface. Wan et al 2020 
[3]  reported that a define receptor - binding domain (RBD) of  SAR-
CoV spike specifically recognizes its host receptors angiotensin-con-
verting enzyme 2 (ACE 2). The virus enters through engaging the 
host receptor and mediating virushost membrane fusion (Yuan et al, 
2020) [4-6] is the major antigen coronaviruses. Therefore, when the 
COVID-19 enters to human body, it causes common symptoms like 
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illness, cough and headache.  

The spikes protein and ACE 2 are a dynamic interaction still incom-
plete understood. Therefore, authors come up with selected genes 
such as ACE 2 and PRR consider as candidate genes that expressed 
become miRNAs and can be served as potential biomarkers in COV-
ID19 infection. Micro ribonucleic acids (miRNAs) are a class of  
small non-coding endogenous RNA molecules that regulate a wide 
range of  biological processes by post-transcriptionally regulating 
gene expression (Rangel et al 2020). The regulatory activity of  miR-
NAs is exerted at the post-transcriptional level and it is estimated 
that they act on up to one-third of  the protein coding genes (De 
lacorta singulani et al., 2017) [7] the binding of  miRNAs to target 
mRNA is critical for regulating the mRNA level and protein expres-
sion (George and Mittal., 2010) 

This study aims to describe the prognosis of  host immune response 
as potential biomarker of  pathologies which associated with COV-
ID-19 infection. The forecasting of  the selected genes that associat-
ed with particular miRNAs using bioinformatics software’s such as 
Target Scan and miRanda. Furthermore, viral entry, infection process 
and host immune response, biogenesis of  miRNAs, circulation of  
miRNAs as biomarker in COVID-19 infection described.  

2.1. Viral Entry, Infection Processes and Host Immune Re-
sponse  

Different types of  pathogens require distinct immune effector cell 
type to be controlled. In this case of  viral infection, especially COV-
ID-19, when viral are enters and binds to the receptors on host cell 
surface, the spike protein of  SARS-CoV binds to the Angiotensin-
Converting Enzyme 2 (ACE 2), a metalloproteinase found in huge 
amounts in epithelial and endothelial that undergoes conformational 
change to permit the fusion of  viral and host cell membrane (Li et al, 
2003) [8]. The spikes protein consists of  2 sub units namely subunit 
1 (S1) and subunit 2 (S2). When the S1 sub unit attaches to the ACE2 
receptor on the host cell, a transmembrane protease serine 2 (TM-
PRSS2) cleaves the Spikes protein to reveal S2 sub unit, and ACE2 
(Huan et al, 2020) [9, 10]. The spikes protein undergoes dramatic 
conformational change, leading to the fusion of  the viral membrane 
with the host cell (https://web.archive). The expression that high 
from ACE 2 on the surface of  lung alveolar epithelium and entero-
cytes of  the small intestines was proposed to contribute of  the viral 
entry SAR-CoV 2 (Hamming et al, 2004) [11,12] to the human cell 
and infection started.  

The history of  COVID-19 infection, from incubation to critical dis-
ease it takes from 0 

- 14 days (https:// www.who.int/emergencies/diseases/novel-coro-
navirus-2019) during this period, infection processes can be classified 
as phase one (1) till phase four (IV). In the phase one (1) recognized 
as direct cytotoxic effect which causes first clinical symptoms, upper 
respiratory tract infection (URTI) or lower respiratory tract infection 

(LRTI) which causes cough, fever, thoracic pain. In the phase two 
(2), infected blood start caused severity of  the disease. In the phase 
three (3), the phase lead to deterioration caused by cytokines and also 
can lead to acute respiratory distress (phase 4) and death (Melenote 
et al, 2020) [13].  

 The infection of  COVID-19 provokes host immune response where 
monocytes, macrophages, dendritic cells are myeloid cells belong to 
innate immune system. Innate immune response is the first line of  
defence against from various pathogen include viral infection. In this 
case, host cells must recognize specific pathogens associated with 
molecular patterns such as nucleic acids and proteins via specific pat-
tern recognition receptors (PRRs) (Ricci et al, 2021) [14]. This results 
in the production of  type I interferons, which regulate the expression 
and induction of  pro-inflammatory cytokines and chemokines (Con-
nell and Aldhamen, 2020) [15] as well as a host of  antiviral restric-
tion factors. Type I IFN family is a multi-gene cytokine family that 
encodes 13 partially homologous IFNα subtypes in humans (McNab 
et al, 2015) [16] and 14 in mice, a single IFNβ and several poorly 
defined single gene products (IFNε, IFNτ, IFNκ, IFNω, IFNδ and 
IFNζ) (Pestaka et al, 2004) [17,18].  

In pneumonia, the lungs filled with fluid and inflamed which cause 
difficulty in breathing (https://www.hopkinsmedicine.org). A variety 
of  clinical manifestation characterizes SARS-CoV-2 infection rang-
ing from asymptomatic to mild, moderate, and severe disease.   

2.2. Biogenesis of  miRNAs 

The biogenesis of  miRNA started from pri-miRNAs then undergoes 
processing by two cellular nucleases, Drosha and Dicer, to generate 
mature miRNAs. In animals, miRNAs mostly bind to complemen-
tary sequences in the 3’ untranslated region (UTR) of  their target 
mRNAs and negatively regulate gene expression either by transla-
tional repression or degradation of  the mRNA transcript (Rangel et 
al., 2020); two processing events lead to mature miRNA formation in 
animals. In the first, the nascent miRNA transcripts (pri-miRNA) are 
processed into ~70nucleotide precursors (pre-miRNA); in the sec-
ond event that follows, this precursor is cleaved to generate ~21–25 
nucleotide mature miRNAs. MiRNAs transcripts are then processed 
after their synthesis (https://www.primeopenaccess.com).  

2.3. Circulating miRNAs as Biomarker in COVID-19 Infection 

In systemic infections, the presence of  a pathogenic agent often in-
duces a significant change in the profile of  circulating miRNAs that 
facilitates their use as biomarkers of  disease establishment and pro-
gression. In certain cases, such as viral infections, these changes in 
circulating miRNAs are associated with the targeted cell, as demon-
strated in the acute and chronic hepatitis C virus infection. Parasit-
ic flatworms, such as Schistosoma japonicum induce a differential 
expression of  circulating miRNAs (De lacorta singulani et al., 2017)  

In the lungs or elsewhere, the immune response following viral in-
fection, with many miRNAs known to control cell growth and pro-
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liferation, as well as gene expression and susceptibility to infection. 
The lungs is a known anti-COVID-19 effector organ, air sacks in 
the lungs fill with fluids, limiting their ability to take in oxygen and 
causing shortness of  breath, cough and other symptoms (https://
www.hopkinsmedicine.org). de Gonzalo-Calvo et al, 2021 [19, 20] re-
ported the circulating microRNAs were compared between patients 
who isolated in the Intensive Care Unit (ICU) and ward, microRNAs 
27a-3p, miR 27b-3p, miR 148a-3p, miR 199a-5p and 491-5p were 
indicated upregulated in ICU patients compared to ward patients. 
Therefore, bioinformatics analysis result of  this study for further 
confirmation test in the laboratory related selected Mir-150 – 5p, has-
Mir-3064-5p and has-Mir-6504-5p either these microRNAs classified 
as upregulation or down regulation.  

4. Materials and Methods 
4.1. Overview of  this Work 

The workflow of  this work displayed in (Figure 1). Firstly, the select-
ed genes of  COVID-19 were found from the related references. Us-

ing the selected genes belong to Homo sapiens. Secondly, the genes 
symbol entered into the target scan software and submitted to get the 
list of  miRNAs that associated with linked genes. The human 3’UTR 
sequence of  the genes were acquired from NCBI database (www.
ncbi.nim.nih.gov).  

 4.2. Bioinformatics Analysis of  miRNAs 

The prediction of  miRNAs was investigated using 2 different algo-
rithms that are the most widely used in the updated version as fol-
lows: miRanda, RegRNA and Target Scan (Rangel, G., et al., 2020).  
However, in this work, we use only Target Scan to predict the asso-
ciation of  the selected genes with specific miRNAs.  On the other 
hand, Miranda and RegRNA unsuccessfully to be used to predict due 
to unavailable data in the bioinformatics tool because COVID-19 is 
a newest disease in the world. The workflow of  the computation-
al identification of  miRNAs involved in COVID-19 infection was 
shown in the (Figure 2 and 3).  

Figure 1: The work flow of  processing the selected genes applied in Bioinformatics 

Figure 2: The workflow of  bioinformatics analysis of  miRNAs 
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Figure 3: Biogenesis of  miRNA. (1) DNA transcription and non-coding genome region. (2) Primary miRNA (Pri-miRNA) transcribed by RNA polymer-
ase II. (3) Dorsha enzyme cut precursor miRNA (Pri-miRNA) and Pri-miRNA transferred out of  nucleus into cytoplasam with exporting 5. (4) Dicer cut 
pre-miRNA convert become duplex intermediate. (5) Duplex transform developed into mature miRNA. (6) Candidate genes translated to be Mir-150-5p, 
has Mir-3064-5p and has Mir-6504-5p during transcription processses.
 4.3. Target Scan 

Target Scan, is used to predict miRNA target sites conserved among 
orthologous 3UTRs of  vertebrate (Agarwal et al., 2015) [21]; in 
mammals, prediction is ranked based on the predicted efficacy of  
targeting as calculated using the content + scores of  the site and 
their probability of  conserved targeting (Seenprachawong et al., 
2016) [22].  Thus, Target Scan more defined in the whole genome 
alignments part.   

4.4. MiRNA Selection Criteria 

The selection criteria of  miRNA based on the association of  the 
genes and miRNAs indicated during the prediction processes.  The 
selection criteria as follows: (1) exhibited greater than or at least 1 
prediction tool successfully associated between gene and microRNA; 
(2) high negative free energy that represented more probable hybrid-
ization of  miRNA-mRNA duplex; 

(3) high negative mirSVR score showed a high probability of  a target 
inhibition; and (4) high negative content + score and high probability 
of  conserved target revealed good candidate miRNA for target gene 
inhibition.  

5. Results  
We described the prediction of  ACE 2 and PRR allied with specific 
miRNAs using bioinformatics tools. We defined the forecasting of  
the genes as follows:  

5.1. Bioinformatic Analysis of  Candidate Genes using Target 
Scan   

The steps of  candidate genes (ACE 2 and PRR) bioinformatics anal-
ysis explained in materials and methods, to identify the association of  
the genes correlated with particular miRNAs, we used Target Scan 
software to analyse the presence of  target miRNA as showed in the 
(Table 1).  

List of selected candidate genes from Ricci, D et al., 2021 and Huang et al., 2020 
ECA 2 PRR 
miRNA Content + + score miRNA Content + + score 
hsa-miR-150-5p -0. 10 has-Mir-3064-5p -0.13
  has-Mir-6504-5p -0.09

Table 1: The bioinformatics analysis result of  candidate genes (ECA 2 and PRR) that associated with particular miRNAs using Target Scan.
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6. Discussion and Conclusion 
In this study, we identify host immune response genes associated 
with microRNAs such as Mir-150 – 5p, has-Mir-3064-5p and has-
Mir-6504-5p as biomarker in COVID-19 infection. Where the ECA 
2 associated with Mir-150 – 5p and PRR associated with has-Mir-
3064-5p and has-Mir-6504-5p. 

Viral infection stimulates host immune response. Hence, the genes 
productions were able to use as candidate genes to forecasted using 
bioinformatics tools.  The ACE 2 and PRR were successfully asso-
ciated with particular miRNAs during the prediction using Target 
Scan, but unsuccessfully predicted using miRanda.  

In summary, this study predicted the host microRNA that related 
to viral infection and host immune response as potential biomarker 
from selected gene ACE 2 and PRR using bioinformatics tools with 
specific miRNAs. Interestingly, miR-150-5p, hsa miR-3064-5p and 
has-miR-6504-5p could be a further circulating microRNA contrib-
uting to the viral infection, pathogenesis and cytokine production 
during the immune responses associated with particular miRNAs 
served as biomarkers in viral infection.  

6.1. Future Plans 

To validated clinical samples which are associated with COVID-19 
samples either its RNA samples or fresh samples to realize the exist-
ence circulating microRNAs association with the selected genes such 
as ACE 2 and PRR on candidate Mir-150 – 5p, has-Mir-3064-5p and 
hasMir-6504-5p should be further investigated.  
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