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PREVENTING VIRAL INFECTIONS THROUGH THE
ACT OF WUDU AND IDENTIFYING ENTEROVIRUSES

Ateba Malik

Abstract:

One of the smallest creatures created by the lord almighty known as the
human enteroviruses cause human disease. These intelligent viruses require a
faster method of identification for the purposes of diagnosis. The traditional
serum neutralization assay for identification produces nonspecific results due to
cross-reactivity of the antibodies used. This study evaluates an alternative
method for identification through molecular typing of the VP1 capsid region.
This process uses reverse transcription PCR (polymerase chain reaction) on
extracted unknown viral RNA, followed by nucleotide sequencing of the cDNA
ofthe VP1 capsid region. In this study, molecular typing of the VP1 capsid region
was used to identify unknown human polio virus. Human polio virus type 1 was
identified, proving that this method of identification was instantaneous.
Keywords: Enterovirus (EV), Viral capsid protein 1 (VP1), Molecular Typing

Viruses are called living microbes only when they reside in their host
cells, but when the virus is outside it's host cell it is known as an inanimate object
due to its inactive state. The holy Quran states “He brings the living out of the
dead and brings the dead out of the living and brings to life the earth after its
lifelessness” (Ar-rum: 19). In this verse, Allah explains the changes of living
things from the dead! Viruses are very small but have an extraordinary
intelligence. This idea correlates with Quran's explanation of smallest living
organism as quoted in Al-Bagarah: 26 “Allah disdains not to use the similitude of
things, lowest as well as highest. Those who believe know that it is truth from
their Lord; but those who reject faith say: What means Allah by this similitude?”

(Al-Baqarah: 26). Including the existence of tiniest particlessuch as viruses
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correlates with the verse “... (O Muhammad), you are not engaged in any matter

or recite any of the Qur'an and you (people) do not do any deed except that we are
witness over you when you are involved in it. And not absent from your Lord is
any (part) of an atom's weight within the earth or within the heaven or (anything)
smaller than that or greater but that it is in a clear register” (Yuunus: 10:61). Allah
almighty, the creator of the universe and all living things has not only created
these tiniest intelligent viruses but also told human beings the method of
prevention through the act of ablution and hygiene.

The genus Enterovirus (EV) are members of the Piconaviridae family
(Craighead, 2000).

They are small, single stranded, positive sense RNA viruses existing in
an icosahedral formation, without a lipid envelope (Long, Fischer, & Prober,
2018). EVs consist of 90 subtypes, but in the year 2000, human EVs were
categorized into four species by sequencing analysis, formerly known as human
EV A, B, Cand D (Magill, Solomon, Hill, & Jones, 2012). Specifically, EVs A-D
include various species such as coxsackieviruses A and B, Polioviruses,
Echoviruses and numbered EVs (Fenichel, 2007). These small creatures created
by Allah almighty can be transmitted through the fecal-oral route or by inhaling
airborne droplets as a result of poor hygiene or sanitation (Burrell, Howard, &
Murphey, 2017). Most infections of EV occur in children and can result in
symptomatic or asymptomatic infections. Majority of EVs are known to cause
serious diseases such as aseptic meningitis, acute flaccid paralysis,
poliomyelitis, encephalitis, hand-foot-and-mouth disease and acute
hemorrhagic conjunctivitis (Dumaidi & Al-Jawabreh, 2017; Magill et al., 2012).
As such, rapid identification of EVs is necessary for appropriate treatment.

Serum virus neutralization assays (SVN) are the classic method of
detecting EVs (Dumaidi & Al-Jawareh, 2017; Chiang et al., 2012). This assay is
based on sero-neutralisation, which isolates the virus through cell culturing and
identifies it via viral neutralization using specific anti-sera (Dumaidi & Al-

Jawareh, 2017; Chiang et al., 2012). This method, however, is time-consuming,
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labor extensive, non-specific due to the cross-reactivity of antibodies in

antiserum and expensive (Chung et al., 2016). Additionally, not all EVs grow in
the same cell line, for example, poliovirus is less likely to grow in newborn mice
cells, while Coxsackievirus A is more likely to grow in mice (Long et al., 2018;
Chiang et al., 2012). As an alternative to SVN assays, molecular typing is
considered a rapid method for the identification of EVs. Molecular tests are
based on nucleotide sequence analysis, which is specific and fast (Chiang et al.,
2012). The viral capsid protein 1 (VP1) gene, which codes for a protein involved
in host cell attachment, is the target sequence in molecular typing for the
identification of the specific serotype of an unknown EV (Kubo, Iritani, & Seto,
2002; Caro, Guillot, Delpeyroux, & Crainic, 2001; Blomqvist, Paananen,
Savolainen-Kopra, Hovi, & Roivainen, 2008). It is known that nucleotide
sequences coding for VP1 are unique between different serotypes of EV
(Blomgvist et al., 2008). The current study aims to assess the efficacy of the rapid
detection and identification of human EVs using molecular typing of the VP1
region to identify the serotype of an unknown EV in a sample.

A sterile swab was used to collect epithelial cells from the throat and the
sample was placed in a vial containing viral transport medium. To grow the
unknown virus in the sample, an 80% confluent Vero cell monolayer was
prepared in a glass flask. Preparation involved growing the cells in a growth
medium containing Eagles Minimal Essential Medium (MEM) and ImL of
Streptomycin and Penicillin solutions. This was adjusted to pH 7.4 using 2.8%
NaHCO3, prior to the addition of 10% fetal bovine serum (FBS). The growing
cells were incubated at 37°C.

PBS solution was used to wash the Vero cell sheet and 0.25% Trypsin
EDTA solution was used to dissociate the cell monolayer from the flask surface.
The cells were re-suspended in growth medium to a volume of 12mLs to equally
seed each well in a six well tray. The seeded wells were incubated at 37°C in 5%
CO,. Once Vero cells grew to 80% confluency, the growth medium was replaced

with maintenance medium containing MEM and 2% FBS.

XV}




MAJALLATUL | SUPPORT OF MUSLIM CALIPHS TOWARDS |
=l MOHSANAT } EDUCATION DURING GOLDEN ERA OF SPAIN [~

One in 10 dilutions, ranging from 10 to 10° were prepared with the patient's
sample using PBS as the diluent. Subsequently, 0.ImL of each dilution was
inoculated into a different well containing the prepared Vero cell monolayer,
with the last well being used as a control. This was incubated at 37°C in 5% CO2.
The wells were observed using a low magnification inversion microscope for
cytopathic effect (CPE). The culture fluid in the well containing the 10” dilution
was selected and the infected cells present subsequently used for viral RNA
extraction. RNA was extracted using the FavorRep Viral Nucleic Acid
Extraction Kit according to kit protocol.

Forward and reverse primers targeting the VP1 gene were designed using
the Prime3 website (Table 1). The master mix was prepared as follows: variable
quantities of RNase-free water, Primer A and B and RNase inhibitor; 10uL of
Qiagen OneStep RT-PCR buffer containing 12.5mM magnesium chloride; and
2.0uL of Qiagen OneStep RT-PCR Enzyme mix. Reverse transcriptase (RT) of
the viral RNA and PCR of the VP1 cDNA were performed using the QIAGEN
OneStep RT-PCR Kit, according to the kit protocol. RT-PCR conditions were as
follows: RT at 50°C for 30 minutes, PCR activation at 95°C for 15 minutes; PCR,
for 35 cycles, denaturation: 94°C for 30 seconds, annealing: 45°C for 30 seconds,

extension: 72°C for 60 seconds and final extension: 72°C for 10 minutes.

Table1:
Primers used during RT-PCR.
Primer Sequence Position Specificity
187 ACIGCIGYIGARACIGGNCA  2612-2631 EV-B (forward)
188  ACIGCIGTIGARACIGGNG  2612-2630 EV-C and EV-D (forward)
189 CARGCIGCIGARACIGGNG  2612-2631 EV-A (forward)
222 CICCIGGIGGIAYRWACAT  2969-2951 All EV (reverse)

position number is relative to the genome of poliovirus type 1 (Mahoney strain).
N=A/C/G/T;R=A/G; W=A/T;Y =C/T;I=deoxyinosine.
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The PCR product was separated using 2% agarose gel electrophoresis in a TAE
buffer with gel green at 100V for 30 min. A molecular weight 100bp ladder was
loaded into the wells marked M and used for sizing of the product (Fig. 1). The
sample from well 11 was subsequently purified using the FavorPrep Gel/PCR
Purification Kit.

The cDNA sequence was sent to ABI Biosystems at SABC Murdoch
University for Sanger sequencing using the BigDye Terminator V3 Kit. The
sequence was visualised and edited in Finch TV, with unreadable sections at the
beginning and end of the sequence being removed. The edited sequence was
matched to EV reference sequences on Nucleotide Blastn in NCBI Blast 2.0 to
identify the unknown EV.

CPE was observed for all dilutions of virus inoculated into separate cell
samples. Cell samples inoculated with viral concentrations ranging from 10~ to
107 showed significant amounts of cell rounding, but not complete destruction.
Cell cultures inoculated with higher concentrations of virus, ranging from 107
to10™, showed complete cell degradation. The well containing the 107 dilution
was chosen for RNA extraction as it showed incomplete cellular destruction of
the Vero cell monolayer. This destruction pattern is consistent with the presence
of'infected cells as identified through cell rounding.

Agarose gel electrophoresis of RT-PCR products produced a banding pattern
consistent with 350bp cDNA of adequate purity, as seen by the strong single band
inwell 11 and as sized by the 100bp molecular marker (Fig. 1).
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Fig. 1. Image of RT-PCR product gel post electrophoresis, molecular weight size
markers are present in wells marked M. Wells 1-7 and 9-15 show separated RT-
PCR product. Well 11 contains the sample used for sequencing in this study.

The edited sequence was matched in the NCBI nucleotide BLAST suite.
The results aligned our sequence with the VP1 sequence for Human poliovirus
type 1 (Tp1W201507(BGM) clone 1 capsid protein gene, with 100 percent
sequence identity and an E value of 4e-149. The identity of the unknown virus in
our sample was matched to the enterovirus, Human poliovirus type 1.

Although the effects of most human EV infections are often mild or
asymptomatic, their association to serious illnesses, such as aseptic meningitis,
means that a rapid and precise method of identification is vital. Including, EV
infections are mainly transmitted through unhygienic environments, hence
Quran mentions the act of Wudu' or ablution for purification in Surah Al Maida
(5:6). Classical methods of detection, such as SVN, have proven to produce
nonspecific neutralization results through the cross-reactivity of antibodies used
in the assay (Dumaidi & Al-Jawareh, 2017; Chiang et al., 2012). The current
study looked to improve the process for EV identification through the
sequencing of the cDNA of the VP1 capsid region. The sequencing of the cDNA
produced a high-quality output, free from polymorphisms and which required
minimal editing at the tail ends. The subsequent comparison of the genetic code
for VP1, a region of the virus that is known to differ across serotypes, with
available sequences on the NCBI databases produced a both rapid and extremely
accurate match for the human polio virus type 1. The sequencing of this region
was found to be the superior method when identifying a specific EV serotypeina
sample. Limitations to this method exist in the technically advanced skills and
high level of care required to perform the multistep procedures. This means that
each step must be performed with strict aseptic technique, by a competent
scientist to avoid destroying the integrity of the method through contamination.
Another limitation exists in the long cultivation time needed for the Vero cells to

form a confluent monolayer prior to inoculation with the virus. This stepis vital
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For the successful isolation of the present virus in a sample; however, it greatly
decreases the rapidity of the identification process.

In conclusion, the sequencing method applied in this study to the
identification of human EV is the superior procedure when performed using
strict aseptic technique by a competent scientist. Including, EV infections are
mainly transmitted through unhygienic environments, hence The holy Quran
mentions the act of Wudu' or ablution for purification in Surah Al Maida (5:6).
Therefore, the act of ablution is to purify and cleanse from these infectious
particles. Future studies could look at adapting faster methods of viral isolation
or amplifying the VP1 region directly from the clinical sample, which would
decrease the time invested in cell cultivation and increase the speed with which
sequencing and subsequent identification is achieved. In addition, the
importance of ablution can be fully explained to children, young teenagers and
even adults to prevent transmission of EV or other microbe causing diseases and

infections.
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