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Editorial on the Research Topic:

Detection and genomic evolution of viruses causing emerging and
zoonotic infectious diseases

Introduction

Since the pandemic outbreak three years ago, COVID-19 has generated at least 12
existing variants and continues to evolve (National Center for Immunization and
Respiratory Diseases (U.S.). Division of Viral Diseases, 2021; Tao et al,, 2021). What
drives this evolution is a mystery. There are other emerging or re-emerging zoonotic
diseases, such as monkeypox or dengue, that pose a great threat to public health (Kozlov,
2022). The human-animal interface might be the hotspot facilitating these emergences,
according to recent studies (The Lancet, 2020; Hedman et al, 2021). Zoonotic virus
emergence is defined as being “naturally transmitted between people and vertebrate
animals” in 3 classes: endemic, epidemic, and emerging and re-emerging (World Health
Organization, 2014). To better understand the emergence, the evolution features of their
genome, and the pathogen-host interactions, we proposed this Research Topic. We believe
the key to preparing for the next pandemic is to closely and promptly monitor the
emergence of such pathogens (and their variants) around the hotspot.

In this Research Topic, we invited global scholars to share their latest findings on the
genomic signature of viruses that seriously threaten public health. We initially received
10 manuscripts but only 7 manuscripts were accepted for publication after rigorous peer
reviews. Three of them are about the current most popular topic: the Severe Acute
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2), two of them regard the dengue
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virus (DENV), one is about the Chikungunya virus (CHIKV)
and the last about the norovirus (NoV).

SARS-CoV-2

SARS-CoV-2 has been the subject of heated discussion as the
COVID-19 pandemic goes on. This topic contains one original
research article, one opinion article, and one perspective article. In
the original research article, Benslimane et al. depict the first
COVID-19 wave in Qatar from 2020 to 2021. They successfully
detect nine widely represented lineages with two Variants of
Concern (VOCs). The B.1.428 was the dominant lineage before
2021, contributing 62% highest number worldwide but it was soon
replaced by B.1.1.7 and B.1.351, possibly after multiple introductions
from overseas. They decode the genome of SARS-CoV-2 and find
some novel mutations that possibly occurred in Qatar.

The perspective article, based on the studies of Zahradnik et al,,
focuses on the evolution and mutations of the SARS-CoV-2 virus
since early 2020. They identify 31 amino acid (AA) sites on spike
protein (S-protein) under the convergent evolution after a careful
exam. These 31 sites acquired 3 or more mutations independently in
variable phylogenetic lineages, indicating they might be evolutionarily
important with adaptive advantage regarding virus infectivity or
spread. They find that almost all sites with high parallelism scores
located in 3 critical structures: the N-terminal domain (NTD),
receptor-binding domain (RBD), and the Furin cleavage site. More
importantly, these AA sites nicely form co-localized patches on the
above structures, revealing the functional involvements of these
domains. They also observe that some mutations in the NTD
domain co-dominate with certain RBD mutations whereas some
mutations in NTD appear together but never alone. This suggests that
synergic effects between mutations might exist.

SARS-CoV-2 host immune escape might be one of the
important reasons that cause such a long pandemic. In the
opinion article, Zhao et al. present one possible mechanism.
SARS-CoV-2 Nspl is known to inhibit host antiviral interferon
expression but does not affect the synthesis of viral proteins.
Instead of simple inhibition or promotion of protein synthesis,
they believe the Nspl modulates the ratio of viral/host mRNA
translation but Nsp1 constrains the host more significantly than
the virus. Nsp1 first binds to the SL1 of ribosome 40S, forming a
structurally changed complex, which blocks its interaction with
viral mRNA and then in turn causes the escape of viral mRNA
from host RNase cleavage.

Dengue virus

The two articles regarding the dengue virus include an
original research article and a mini-review. In the original
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research, Hung et al. utilize deep sequencing and a machine
learning algorithm to investigate 65 patients with primary
infection or severe dengue. They find the frequency of single
nucleotide variants (SNVs) and the defective virus genomes
(DVGs) detection times were not only statistically different
between those two groups but also positively correlated with
disease severity. Thus, they develop an accurate model to
estimate the risk of primary infection progressing into severe
cases, useful for clinical prognosis and management. The mini-
review by Bifani et al. summarizes the factors that influence
DENV quasispecies diversity. They present an overview of
interactions among the dengue virus quasispecies, the different
mosquito vectors, the successive virus transmission, and the
intra-host/inter-host barriers.

CHIKV & NoV

Zou et al. evaluate chikungunya virus (CHIKV) infections
occurring during the 2019 dengue epidemic in southwest China.
Among the 697 tested patients, 693 (99.42%) were DENV-
positive patients by sera RT-PCR test. The CHIKV co-
infection rate was 12.33% (86 out of 697 patients). Full
genomic sequences reveal that the four tested strains were
Asian Genotype but lineage-specific mutations were present,
potentially related to enhanced infectivity in mosquito vectors.

Xiong et al. apply nanopore metatranscriptomic sequencing
to successfully identify the GIL.12 [P16] norovirus (NoV), the
first reported recombinant in China. The norovirus was
responsible for a community-acquired acute gastroenteritis
outbreak in 2020. The speed and ease of nanopore sequencing
in the field would be beneficial for areas in which laboratory
access is limited.

Afterword

This Research Topic provides the most updated research
advance from worldwide scientists regarding emerging zoonotic
infectious diseases. We hope this Research Topic can be used to
highlight the importance of continuous monitoring of emerging/
re-emerging viruses.
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