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ABSTRACT

The high mutation rates of the chicken coronavirus (IBV) cause economic threats to the poultry
industry. However, the most dangerous situation is the likelihood of changing its sequences into human
coronavirus (COVID-19-like virus). Therefore, in the present study we aimed to investigate the possibility
of genetic mutation of IBV to COVID-19. Thus, the sequences of Spike (S1) Glycoprotein genes of both
IBV and COVID-19 were aligned, analyzed and calculated to predict the possible changes that could
happen in the sequences of S1. The results indicated that in the case of an independent function of
probability of each cluster of S1 sequences, the potential mutation rate in the sequences of IBV to be as
COVID-19 was equal to 1.87E-96. However, because the tendency for some sequence clusters of S1 gene
was low or equal to zero, it is unattainable to mutate the chicken IBV into COVID-19 sequence.
Furthermore, in case of the dependent function, the probability of assumed annual mutation to make 1BV
infectious for human may reach up to around 50% after about 260 years. As a conclusion, the mutating of
chicken coronavirus into COVID-19-like virus is not impossible, but it might take a substantial period of

time.
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INTRODUCTION

Based on the genetic characteristics, the
coronavirinae family comprises four
genera including Alpha-coronavirus, Beta-
coronavirus, Gamma-coronavirus, and Delta-
coronavirus. Amongst all RNA viruses, the RNA
genome of the coronavirus is the largest ranging
from (26 to 32 kb). In human, the 2019 novel
coronavirus (2019-nCoV or SARS-CoV-2) has
rapidly spread more than any other
betacoronavirus (SARS-CoV and MERS-CoV).
Nevertheless, the molecular evolution and
mutation rate of this virus remained unclear. In
late 2020 the COVID-19 pathogen has exposed
to a number of mutations in several countries
which made changes in its expression and
impacts on the human body (WHO, 2020). Ji et
al., (2020) suggested that the 2019-nCoV might
seem to be a recombinant virus between the bat
coronavirus and an unknown-origin coronavirus.
It also indicated that the human 2019-CoV’s
genetic information is almost similar to the
chicken coronavirus, while its codon usage is

most similar bias to snakes. These findings
reveal that a homologous recombination occurs
in the 2019-nCoV might contribute in its cross-
species transmission (Ji et al., 2020). In addition
to humans, coronavirus can infect many different
animal species, including chicken, bats, cattle,
swine, horses, camels, dogs, rodents, rabbits,
mink, snake, and other wildlife animals (WHO,
2003; Howley, 2013; MacLachlan and Dubovi,
2017). Structurally, the Alphacoronavirus group
involves six members including human
pathogens Cov229E and CoV-HKU1. While, the
Betacoronavirus group includes the human
pathogens CoV-OC43, SARS-CoV and MERS-
CoV (Matoba et al., 2015; Myint, 1995; King et
al., 2011; Lefkowitz et al., 2018). In poultry
species, Infectious bronchitis virus (IBV) is the
prototype species of the coronavirus family
within the genus of Gamma coronavirus in the
Nidovirales order, which is the type species of
the coronavirus genus of the domestic chicken. It
causes an acute and highly contagious disease
which can cause substantial losses in the
economy of the poultry industry worldwide
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(Cavanagh 1997; Cavanagh and Nagi, 2003;
Cavanagh 2005; Cook et al., 2012). IBV
coronavirus is enveloped, non-segmented,
single-stranded RNA’s positive sense with the
length around 27,608bp (NCBI Reference
Sequence: NC_001451.1). The spike S1 protein
of 1B which is responsible for differentiation of
IBV strains and acts as the prime aim of
genotype description undergoes inhibitor of
agglutination and stimulates neutralization of
antibody. It has also a significant role in the
attachment and entry of the virus into cells via
cyanic acid receptors (Jackwood et al., 2012).
However, for better designing of vaccination
strategies to ensure greater protection against
enzootic strains of IBV, it is important to well
understand the epidemiological and changes that
happen to the virus (Bourogaa, et al., 2014). A
novel one, COVID-19, which has been first
reported in China in December 2019, become a
pandemic disease at 2020 (WHO, 2020).
Because of the unknown behaviour of COVID-
19 and similarity in the structure and
pathogenesis of the majority of CoVs (St-Jean et
al., 2004; Butler et al., 2006; Yuan et al., 2017),
investigation of potential mutations in the other
strains of viruses in coronavirinae family from
other animals including avian species like
chicken should be carried out and taken into
account. Several variants and classic genotypes
of IBV have been widely distributed in
geographically different countries (De Wit et al.,
2011). Some of these genotypes and serotypes
have close relationships with some strains of
vaccine, while some variants were found specific
to their geographical locations (Bande et al.,
2017). New variant strains are emerged due to
the involvement of mutation and recombination
processes in the variations of the genotype and
phenotype of chicken IBV (Ennaji et al., 2020).
IBV and other coronaviruses are characterized
by a high rate of mutation and a high rate of
errors during the transcription of their genomes
(Lai and Cavanagh, 1997). Therefore, the current
study aimed to explore the possibility of genetic
mutation of chicken’s IBV to be COVID-19-like
virus and its probable negative impact on the
human being.
METHODOLOGY

The present study was conducted in
Department of Animal Production, College of
Agricultural Engineering Sciences, University of
Duhok, Kurdistan Region-Irag, at earlier period
of 2021, where the epidemic COVID-19 has
become more dangerous due to the consequent

mutations; which may extended to other types of
mutation or recombination with other pathogen
strain in other organisms such as chicken.
Accordingly, the aim of this investigation was to
study the molecular comparison between
chicken coronavirus and COVID-19 and the
possibility of mutating IBV into the COVID-19-
like pathogen. The current study focused on the
comparison of Spike S1 gene sequence of both
IBV and COVID-19, because it is considered the
main entrance agent to infect the organism; and
also the possibility of occurring mutations that
may activate on IBV and /or recombinant with
COVID-19 pathogen which may change the
former into the later-like agent and consequently
infecting the human body, using probability
rules and statistical predicting model.
Similarity analysis

For sequence alignment, the complete
sequences of the Spike S1 gene of some
common available IBV strains and COVID-19
were obtained from NCBI
(https://www.nchi.nlm.nih.gov/). Then,
sequences of S1 of both coronaviruses (IBV and
COVID-19) were aligned using the Geneious 8.0
software (Kearse et al., 2012). The same
software programs were used to compute the
similarity correlations between sequences of the
studied strains of coronaviruses.
Probability of mutation rate

Due to the unknown active sequence that may
make the infection, so it was necessary to
compute all possible probabilities of mutation
rates of all sequence cluster of S1 gene (group of
10 successive nucleotides) sub-sequences. Some
of such clusters have partial similarity with
COVID-19 sequence. Therefore the probability
of each cluster was calculated in order to
compute the overall probability of mutation rate
that may mutate the IBV into COVID-19-like
pathogen. The data of alignment were analyzed
in two trends; as multiplicative probability rule
and as cumulative probability.
Statistical analysis

MSO Excel was used in computation
according to the multiplicative probability rule
which assumed independent effect of each
cluster (no interaction between clusters), where
the base number (4) represents the number of
bases (nucleotides: A, G, C, T) powered by the
number of hetero-bases than COVOD-19
sequence, which was calculated for each cluster
alignment. Therefore, a total of 174 clusters,
were analyzed (the number of homo-nucleotides
and number of hetero-nucleotides of IBV was
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compared to COVID-19 sequence) and
computed to illustrate potential mutation of IBV
into COVID-19-like sequence. All statistical
calculation was performed focused only on the
possibility of potential changes of each hetero-
nucleotide within S1 of IBV to be mutated into
homo-nucleotide in the S1 of COVID-19-like
pathogen. This means we expected that the
potential mutation would be happened only in
the hetero-nucleotides, while the homo-
nucleotides between IBV and COVID-19 remain

conserved. The main formula used for
determining the probability was as follow:
p= 1/power

Where: p= Probability; power = 42" (4=
No. of nucleotide (bases) as constant, Hetero =
No. of hetero-bases that vary between IBV
strains and COVID-19).

Furthermore, to analyze the correlation
coefficients between possible similarity items for
IBVs and COVID-19, the SPSS software (SPSS
2019) was used. SPSS was also used to predict
the future infection possibility model for humans
based on dependent probability rule which
assumed that each cluster mutation may affect
another cluster function (i.e. protein function);
where the cumulative probability of events for
all clusters was predicted based on supposing
annual cluster mutating from IBV into COVID-
19-like virus. Also, as for future predicting it
may take in consideration the half interval period
of all cluster mutations for virtual random
mutations that may affect the similarity to expect
the human infection probability. However,
ARIMA model is a traditional time series
procedure, used for predicting linear tendencies
in stationary data (ARIMA is a non-stationary
model enabling the differencing of the data
series resulting from the model by changing
first-difference of yt). ARIMA was applied
according to the following model:
Ayt=c+alAyt-1+a2Ayt-2+--+apA
ytp+tet—01et-1-02¢et-2—-----0qet—q

Where: Ayt =yt—yt-1=the change in
actual observations at time t; st is the random
error at the same time t; ¢ and a are ARIMA
model's parameters. ARIMA model assumes that
the error tends to be zero and the variance is
constant ((et) = 0 and (et) = ¢2); and satisfies

the sequence of independently and identically
distributed (iid). Moreover, ARIMA is followed
by (p, d, q); the p and q coefficients represent the
order of the Autoregressive (AR) and Moving-
Average (MA), respectively, and d represents
the level of differencing (Chakraborty and
Ghosh 2020).

RESULTS

Similarity

Following  sequence alignment  using
Geneious 8.0 (Kearse et al., 2012), the pairwise
percentage identities between COVID-19 and
virus strains Ma5, 4/91 and H120 of chicken’s
IBV, were 43%, 44% and 46%, respectively.
While, higher identical sites were found between
strains of IBV virus itself with a similarity of
78% between Ma5 and 4/91; 78% between H120
and 4/91 and 99.8% between Ma5 and H120
Table 1.

Table (1): Similarity correlation relationships

(%) between virus strains of IBVs and COVID-

19
CoVID19 Ma5 4/91
Ma5 43
4/91 44 78
H120 46 99.80 78

Analysis of the probability of similarity

The contrast among IBV strains and COVID-
19 sequence may start from the nucleotide 232
up to nucleotide 1970, which equal to 1739
bases as illustrated in Figures 1- (a, b, ¢, d, e, f
and g). Figure 1-a, shows the start point of
Alignments at nucleotide 232 which is adenine
(A) that common for all studied strains. This
nucleotide point has additional base (G) for
COVID-19 compared to other three strains of
IBV, so the last strains need to mutate twice
(once for inserting guanine-G; and the other to
alter the sequence of the four bases A, G, C and
T, when be hetero), which has inverse
probability of bases number-b (b= 4 bases)
powered by the number of hetero-bases -t
(1/0™), such as at the first cluster that equal to
1/4~* (0.00390625) mutation rate, and so on
Figure 1-a.
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H1z26 ACACCTCTTT TAC----TAG TGACTCT-TT TGTGTGCACT ATGTAGTGCT GCTTTGTATG
Mas ACACCTCTTT TAC----TAG TGACTCT-TT TGTGTGCACT ATGTAGTGCT GCTTTGTATG
CONIDASD AACCCTGTCC TACCATTTALA TGATGGTGTT TATTTTGCTT CCACTGAGAN GTCTAMCATSA
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A/97 ATAALAMMTAC TTACGTTTAC TACTACCAAL GTGCCTTTAG GCCTGGETCALA GGTTGGECATC
H12& ACAGTAGTTC TTACGTGTAC TACTACCAALA GTGCCTTCAG ACCACCTGAT GGTTGGCATT
Mas ACAGTAGTTC TTACGTGTAC TACTACCAALA GTGCCTTCAG ACCACCTGAT GGTTGGCATT
CoOvVIDdS ATALNGAGGCT GGATTTTTGGE TACTACTTTA G-ATTCGANG ACCCAGTCCC TACTTATTGT
SN T RN IR IR [ [ADNDRDNY IR I [ BN I
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=l TACATGGGGEGE TGCTTATGCA GTAGATANGE TTTTTAA--- TGEGEAACCANC AATGCOAGTCA
H126 TACATGGEGGEE TGCGTATGCGE GTTGETTAATA TTTCTAG--- TGAATCTAAT AATGCAGGCT
MasS TACATGGEGGEE TGCGTATGCGE GTTGETTAATA TTTCTAG--- TGAATCTAAT AATGCAGGCT
CoOvVID19 TA-ATAACGC TACTAATGTT GTTATTAAAG TCTGTGAATT TCAATTTTGT AATGATCCAT
S f— | S — | M —_— | S —_— | S —_— | I |

A25 435 445 455 465 A75
A9 GTGETATCTGEA TTGC-ACTGC TGQGQTACTTTT TATGAAMNGCT ATAATATTTC TGCTGCTTCT
H1z26 CTTCATCTGEGGE GTGT-ACTGT TGQGQTATTATT CATGETGGTC GTGTTGETTALA TGCTTCTTCT
Mas CTTCATCTGEGGE GTGT-ACTGT TGQGQTATTATT CATGETGGTC GTGTTGETTALA TGCTTCTTCT
CONIDASD TTTTGGGTGET TTATTACCAC ALASMMACANCS ALMMNGTTGGEAT GGEAAACTGAG TTCAGAGTTT

Fig. (1-a): First Partial Alignments for comparison among the studied strains of coronavirus
(IBV strains vs. COVID-19)

However, the probability of mutate rate
changing IBV into COVID-19-like-virus from
25 sequence clusters of Figure 1- (a) is equal to
7.67046 E-93 as illustrated in Table 2.
Fortunately, this numeric probability is very
small. The same trend was conducted for the 23
sequence clusters alignment of Figure 1-b (the
585 cluster alignment was excepted) and so on
for others. Thus, all other cluster alignments
have been computed and illustrated in Table 3.
Moreover, the probability of all clusters of
sequences from the Figure 1-a, b, ¢, d, e, fand g
are illustrated in Table 3.

The correlation coefficients between the
items of mutation rate probability (Table 4)

showed logically that the association between
the numbers of hetero-bases of each cluster and
the known bases number (4) powered by such
hetero-bases number was positive (0.572) and
highly significant (p<0.01); also, the correlation
coefficient between the numbers of hetero-bases
of each cluster and the probability of mutated
IBV into like-COVID-19 sequence was negative
(-0.542) and highly significant (p<0.01); this
mean that each increasing in hetero-base number
in the cluster reduces significantly the
probability of mutating rate. However, the
correlation coefficients between the other
studied items were insignificant (p>0.05) as
shown in Table 4.

Table (2): Calculation of hetero-nucleotides and computing the probability of mutation rate
for the first 25 clusters alignment

Cluster  Alignmen Total Hom  Heter Power Probability Cumulative Multiplicative
No ts bases 0 0 (4nterery (1/Power) probability
1 235 9 5 4 256 0.00390625 0.00390625
2 245 10 4 6 4096 0.000244141 9.53674E-07
3 255 6 5 1 4 0.25 2.38419E-07
4 265 10 6 4 256 0.00390625 9.31323E-10
5 275 10 3 7 16384 6.10352E-05 5.68434E-14
6 285 10 1 9 262144 3.8147E-06 2.1684E-19
7 295 10 3 7 16384 6.10352E-05 1.32349E-23
8 305 10 4 6 4096 0.000244141 3.23117E-27
9 315 10 0 10 1048576 9.53674E-07 3.08149E-33
10 325 10 7 3 64 0.015625 4.81482E-35
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11 335 10 3 7 16384 6.10352E-05 2.93874E-39
12 345 10 3 7 16384 6.10352E-05 1.79366E-43
13 355 10 2 8 65536 1.52588E-05 2.73691E-48
14 365 10 5 5 1024 0.000976563 2.67276E-51
15 375 10 4 6 4096 0.000244141 6.5253E-55
16 385 10 7 3 64 0.015625 1.01958E-56
17 395 10 3 7 16384 6.10352E-05 6.22302E-61
18 405 10 5 5 1024 0.000976563 6.07716E-64
19 415 10 5 5 1024 0.000976563 5.93473E-67
20 425 10 3 7 16384 6.10352E-05 3.62227E-71
21 435 10 4 6 4096 0.000244141 8.84344E-75
22 445 10 1 9 262144 3.8147E-06 3.3735E-80
23 455 10 4 6 4096 0.000244141 8.23609E-84
24 465 10 2 8 65536 1.52588E-05 1.25673E-88
25 475 10 3 7 16384 6.10352E-05 7.67046E-93
AU [P [ R NN [P IS AU I [ IR DA
485 495 585 515 525 535
A591 GTAGCCATG- --ACAGTACC ACCTGCTGGT ATGTCTT--- GGTCAGTTTC ACAG--TTTT
H1z2e ATAGCTATG- --ACGGCACC GTCATCAGGT ATGGCTT--- GGTCTAGCAG TCAG--TTTT
Ma5 ATAGCTATG- --ACGGCACC GTCATCAGGT ATGGCTT--- GGTCTAGCAG TCAG--TTTT
COVID19 ATTCTAGTGC GAATAATTGC ACTTTTGAAT ATGTCTCTCA GCCTTTTCTT ATGGACCTTG
A PO T IR RS [N N I | N P Y
545 555 565 575 585 595
A91 GTACAGCTCA TTGETAACTTC TCAGACTTTA CAGTGTTTGT - -------- T ACGCATTGTT
H1z2e GTACTGCATA CTETAACTTT TCAGATACTA CAGTGTTTGT - -------- T ACACATTGTT
Ma5 GTACTGCATA CTGTAACTTT TCAGATACTA CAGTGTTTGT --------- T ACACATTGTT
COVID19 ALGEALAANCA GEETAATTTC AAAAATCTTA GEGAATTTGT GTTTAAGAAT ATTGATGGTT
N P IR (PR N DA RS [ (R D PN DA
e85 615 625 635 545 655
A91 TTAAAAGTCA ACAAGGTAGT TGTCCATTGA CAGGTATGAT TCCTCAGAAT CATATTCGTA
H1z2e ACAMN - — - — - —CATGTTGGEGE TGTCCTATALA CTGGCATGCT TCAACAGCAT TCTATACGTG
Mas ATAMN - — - — - —-CATGGETGGEGE TGTCCTATALA CTGGCATGCT TCAACAGCAT TCTATACGTG
COVID19 ATTTTALAAAT ATATTCTAAG CACACGCCTA TTAATTTAGT GCEGTGATCTC CCTCAGGGTT
AU IV [ A I [P U AU IR I [ DN |
065 875 085 095 7as 715
A91 TTTCTGCTAT GAGATCTGGEA TTTTTGTTTT ATAATTTAAC AGTTAGCGTA TCTAAATACC
H1z2e TTTCTGCTAT GAALAATGGEC CAGCTTTTTT ATAATTTAAC AGTTAGTGTA GCTAAGTACC
Mas TTTCTGCTAT GAALAATGGEC CAGCTTTTCT ATAATTTAAC AGTTAGTGTA GCTAAGTACC
COVID19 TTTCGGCTTT AGAACC--AT TGEGTAGATTT GCCAATAGGT A-TTAACATC ACTAGGTTTC

Fig. (1-b):. Second partial Alignments for comparison among the studied strains of coronavirus
(IBV strains vs. COVID-19)
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Fig. (1-d): Fourth partial Alignments for comparison among the studied strains of coronavirus
(IBV strains vs. COVID-19)
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Fig. (1-e): Fifth partial Alignments for comparison among the studied strains of coronavirus
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Fig. (1-f): Sixth partial Alignments for comparison among the studied strains of coronavirus
(IBV strains vs. COVID-19)
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Fig. (1-g):. Seventh partial Alignments for comparison among the studied strains of coronavirus
(IBV strains vs. COVID-19)

Table 3. Cumulative Mutation rate probabilities of all sequence clusters alignment

Figure 1- Sequence Mean of Cluster’s Cumulative Multiplicative probability
cluster No. Mutation rate

a 25 0.255465126 7.67046E-93

b 23 0.003806591 1.4028E-191

c 24 0.000842571 1.6418E-288

d 24 0.001214504 8.9003E-308 to 0

e 29 0.002799511 0

f 30 0.003920174 0

g 17 0.001889397 0

Total 172 0.016112496 1.87E-96

Table 4. Correlation coefficients between mutation rate items and probability to mutate

Power Probability Cumulative

(4n Hetere) (1/ Power) Multiplicative

probability
Hetero number Pearson Correlation 572" -542" -.049
Sig. (2-tailed) .000 .000 .518
N 174 174 174
Power Pearson Correlation 1 -.109 -.026
(41 1) Sig. (2-tailed) 152 735
N 174 174 174
Probability Pearson Correlation -.109 1 -.014
(1/ Power) Sig. (2-tailed) 152 852
N 174 174 174

**= significant at (p<0.01)
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Future prediction

Irrespective to the findings of multiplicative
probability, if the spontaneous mutation
occurred randomly for just one cluster annually
(hetero-bases of IBV convert into COVID-19-
like sequence), thus for the upcoming successive
years, and for probable mutations taken as
accumulative probability rate, then during the
next 174 years (up to the year 2194) the
probability of mutation rate will be about 0.415
Figure 2. Hence, and for predicting the highest
probable event during the half period of the
studied years (equal to the numbers of common
clusters for random mutations), and during the
upcoming 87 additional years (up to the year
2281), the probability of mutation rate will

indicating that the probability may reach the half
of happening event as an upper critical level of
forecasting Figure 2. However, the ARIM
model’s fit and description are presented in
Table 5; where the ARIMA type resulted in
(0,1,0) model, that is mean the model is a
random walk without autoregressive (p) and
moving average (q) estimates and with a level of
differencing (d) equal 1(optimum walk model).
Also, the stationary R-squared is high and equal
to (0.975) with absolute maximum value of R-
square Table 5. The model statistics of ARIMA
prediction are shown in Table 6. The results of
the Ljung-Box indicating a non-significant
(p>0.05) effect of the model; which may give
hope to no more mutating in the future as

become about 0.475 Figure 2. The ARIMA  opposite as expected.
model of predicting mutation rate for the future
Table (5): Model fit and description
Model Fit and Description

Fit Statistic Mean Model ID Model Type
Stationary R-squared 975 (Cumulative_Prob) ARIMA(0,1,0)
R-squared 1.000

RMSE .001

MAPE 1.700

MaxAPE 59.045

MAE .001

MaxAE .003

Normalized BIC -12.951

Table 6. Model statistics of ARIMA prediction
Model Statistics
Model Number of Model Fit Ljung-Box Q(18) Number of
Predictors statistics Outliers
Stationary R- Statistics DF Sig.
squared
Cumulative_Prob-Model_1 0 .975 16.708 18 .543 13
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Fig. (2): Prediction mutating rate of IBV into COVID-19-like virus in the future

DISCUSSION

All viruses (including chicken IBV) naturally
mutate over time. Previous studies indicated that
there were huge changes in genetic diversity and
genotypes of IBV strains over the past decade,
and thus the presence of multiple variants of
IBV and the increasing of its genotypes has
caused serious challenges for suppressing IBV
through vaccination (Fan et al., 2019). Chicken
IBV like other coronaviruses, has high rate of
mutation and recombination which cause genetic
variation through rapid replication (Ennaji et al.,
2020). Furthermore, high rate of errors and
limited capability of proofreading of the viral
RNA polymerase produced different types of
mutations such as substitutions, insertions and
deletions (Lai and Cavanagh 1997; Umar et al.,
2016). Although huge investigations on mutation
cases in both pathogens IBV and COVID-19
have been reported, prediction of potential
mutation of IBV virus into future COVID-19-
like viruses has not been indicated yet (Wang
and Huang 2020; Cavanagh 2005; Lin and Chen
2017; Fischer et al., 2020; Ji et al., 2020; Baig et
al., 2020).

Previous studies used Spike S1 protein as a
marker to track and analyze mutation as it
mediates infection of 2019-nCoV in the
mammalian cells and is also the target of vaccine

strategies (Korber et al., 2020). The S protein
also mediates virus attachment and membrane
fusibility during contagion (King et al., 2011).
Therefore, in the present study, data were
analyzed based on the sequences of S1 gene.
Through comprehensive analysis of the available
sequences of S1 gene of 2019-nCoV and IBV
strains, we have tracked only hetero-nucleotide
bases between both strains (Chicken IBV and
Human 2019-nCoV). This study indicated that
the average of similarity correlation (pairwise
percentage identity) of S1 gene sequences
between COVID-19 and IBV strains is relatively
high about 43% to 46% Tablel. Based on the S1
glycoprotein sequences, 20% to 25% variations
between serotypes of chicken IBV were found
and sometimes such variations can be as high as
50%, which impacts the cross-protection against
viral strains (Cavanagh et al., 1992).
Correspondingly, our analysis of S1 alignment
also found high identical sites between strains of
IBV virus itself with similarity 78% to 99.8%
Table 1. Lately, phylogenetic analysis based on
investigation of S1 gene of IBV has recognized
more than 30 distinct lineages and six different
genotypes of virus which are present in different
geographical locations (De Wit et al.,, 2011,
Valastro et al., 2016). This indicates that the
potential mutation in chicken IBV over time
could cause the S1 gene of IBV to be mutated

TCL
LCL
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into COVID-19-like virus in
(infection) in the future.

The virtual changes in S1 of IBV toward
COVID-19-like virus Figures 1-a, b, c, d, e, f
and g is built upon the random mutations that
occur each moment and also the gene expression
that is adequate to the common environmental
factors which encourage such converting. In
order to adapt to a large pool of species,
coronaviruses undergo rapid mutation and
recombination (Wu et al., 2020). Nonetheless,
on the other hand, the huge numbers of
nucleotides and clusters in RNA sequence of
IBV S1 gene or in its whole genome may not
permit to conversion it within a short time into
COVID-10- like pathogen. However, time as an
active factor affecting the biological variables,
may change S1 gene sequence into COVID-19-
like sequences during long life intervals via
slowly and silent mutations. Phylogenetic
analysis indicated that the IBV is closer to
COVID-19 than that of both bat and snake (Ji et
al., 2020). However, the possibility of mutating
S1 gene of IBV into COVID-19-like virus
(Tables 2 and 3) is related to two main causes:
the first is a random mutation that may identify;
and the second is the time of mutating; in
addition to the gene part of mutating, where the
mutation may occur at S1 gene, but not at the
exact level of sequence that make infection.
Therefore, the possibility of infection will
remain as part of probability event. Due to
important biological properties and the high
variability of the S1 antigenic evolution in IBV
which has been mostly related to variations in
the sequence of the S1 glycoprotein, thus
different antigenic variants, serotypes and
subtypes of IBV are thought to be produced by
point mutations, deletions, insertions, or RNA
recombination of S1 gene (Wang and Huang
2000).

Moreover, the current result Table 4 indicated
that the correlation coefficient between hetero-
bases numbers within each cluster and the
probability of mutating IBV into a like-COVID-
19 sequence is highly significant (p<0.01), that
is referred to converting percentage by about 54
%, when only the hetero-bases changed into
homo-bases in IBV sequence. Also Figure 2,
illustrating that the predicting of mutating is not
absolutely impossible, but need more time to
change (at least 260 years to be around the half
proportion as the probability of infection).
Nonetheless, the present findings insure that the
probability of mutating the whole S1 gene

its behaviour

sequence of IBV into COVID-19-like virus is
relatively impossible from the molecular point of
view, but from random mutation across long
time aspect, it remain a chance to be happening
event, which will be a disaster on the human life.
Similarly, according to molecular studies, only a
few changes in the amino acid composition in
the S1 part of the virus spike protein can cause
to emerge a new variant or serotype, while most
of the other parts of viral genomes remain
unchanged (Cavanagh, 2007). This could be due
to recombination as a result of mixed infections,
immunological pressure and a reduction of
dominant serotypes as a result of the widespread
use of vaccines (Lee, 2002; Liu et al., 2006).
Hence, we can point out that even small amount
of mutations in the S1 of chicken IBV to be like
sequences of S1 of COVID-19 virus could be
enough to cause infection in different organisms
including humans. Thus, here we reported the
prediction of potential mutation in chicken IBV.
Hussen (2020) was forecasted a relatively
increased trend of infected cases of COVOD-19
during 2020. Results of our study fill a gap in
tracking and predicting the potential mutation of
chicken IBV into COVID-19-like viruses.

CONCLUSION

Based on the calculation and statistical
analysis of hetero-nucleotides of S1 gene of IBV
and COVID-19, the -correlation coefficients
between mutation rate items and the probability
and prediction of potential random mutation rate,
it could be concluded that the possibility of
potential mutation of the chicken IBV into
COVID-19-like virus and the emergence of
variants of IBV to be like COVID-19 virus is
statistically not absolutely impossible, but it
might require a considerable amount of time.
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