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Abstract

Following SARS-CoV-2 China epidemic in the December 2019, researches have attended to the genome of novel
coronavirus. Hidden corners of SARS-CoV-2, maybe a shiny way to discover its pathogenicity and virulence. To
design therapeutic agents, it is critical to map the complete repertoire of viral-translated proteins. Ribosome profiling is
considered as a snapshot of all active ribosomes in a cell at a specific time point.
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Coronaviruses (CoVs) are recognized as a single-
stranded RNA virus with a genome length from 26 to
32 kilobases, that belongs to the Coronaviridae family.
Severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), a novel member of this family, is known as the
first global concern since 2019 and still, kills so many
people every day (1-4). Since the first days, so many
studies focused on its full genome. The SARS-CoV-2
genome displays a body similar to other CoVs. This
positive-sense single-stranded RNA (+ssRNA) virus
contains a 5'-cap and a 3'-poly-A tail (5, 6). Like the
other CoVs, a frameshift mechanism at the 5-end of
SARS-CoV-2 between viral open reading frames (ORFs),
including ORFla and ORF1b, facilitates the synthesis
of two polypeptides One of these viral proteases,
that named 16 non-structural proteins (Nspl-16), are
necessary for different stages of the virus life cycle (7).
These nonstructural proteins are included viral proteases,
nuclease, helicase, methyltransferase, RNA-dependent
RNA polymerases (1, 8, 9).

Hidden corners pathogenicity and virulence of SARS-
CoV-2 are critical points to design effective therapeutic
agents. Mapping the complete repertoire of viral-
translated proteins is one of these points. The present map
ofviral translation capacity is according to bioinformatical
analysis, and its homology with other CoVs (10). Since
the protein profile is various among CoVs, particularly
about the accessory proteins, it is essential to describe
the exact variety of viral proteins in an open-ended way.
Hence, in a recent study, ribosome-profiling methods
were used as a high-resolution approach for mapping of

coding regions in this RNA virus to precisely account for
the canonical viral ORFs in the proteome level to identify
viral ORFs (11). Ribosome profiling is also known as
ribo-seq is a useful approach that offers in vivo genome-
wide data on protein synthesis (GWIPS). This technique
is established based on deeply sequencing of ribosome
protected sequences of mRNA that provides the analysis
of ribosome density associate with total RNAs existing
in cells. Also, its capacity in high resolution analysis
provides a good chance to detailed analysis for individual
RNAs (12).

In this technique, mRNA fragments and recovered
footprints are transformed into an appropriate feature
for massive sequencing. Performing analysis on its
outcomes will give us the measured translation capacity
of ribosomes at the scale of whole-genome. So ribosome
profiling is capable to be utilized for assessing the quantity
of viral protein translation. While a large quantity of
transcripts in a fraction of polysome is evaluated by
microarray techniques or RNA-seq, Ribo-seq method
has been identified as a common approach to discovering
genes involved in the translation process. Although,
ribo-seq previously was applied for polysome analysis
in which isolation of protein-coding mRNAs occurs by a
gradient of sucrose (13). The actual potential of ribosome
profiling is its capability to acquire data on the distinct
position by considering ribosome positions on mRNAs,
what makes its priority to similar methods. This point is
critical for some details. Detection of an mRNA fragment
in association ribosomes necessarily does not tell us that
our fragment of the mRNA is completely translated. In
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other words, ribosomes can associate with an mRNA
fragment that do not generate a protein, since translation
can’t happen at non-coding mRNA (14).

The genome of SARS-CoV-2 encodes at least 13 known
open reading frames, organized largely linearly from the
5" end to the 3’ end (15, 16). However, Salehi et al. (17)
reported that the full genome sequence of SARS-CoV-2
has 10 ORFs.

Ribosome profiling as a novel and useful technique
can be used to discover hidden corners of pathogens.
It is important to map the complete repertoire of viral-
translated proteins to design and develop effective
therapeutic agents.
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