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Editorial on the Research Topic

Decoding the genetics of viral evolution

There are multiple facets to successfully tackling the menace of viral diseases. These

include monitoring the sequence variations and emergence of new viruses/variants which

has been the backbone of understanding the COVID-19 pandemic. Furthermore, a clear

understanding of the physiological and clinical aspects of viral pathogenesis helps to

identify diagnostic and therapeutic targets (Laskar and Ali, 2021a; Laskar and Ali, 2021b;

Laskar and Ali, 2021c).

SARS-CoV-2 has been the most widely studied virus in the shortest period of time

since its emergence in December 2019 which led to multiple successful vaccination

programs. The challenges posed herein extends beyond health aspects and has had both

social and economic implications. A few percent fatality rate leads to severe complications

in those patients. Zeyaullah et al.

However, neither SARS-CoV-2 nor some of the viruses known for decades like HIV

or Hepatitis viruses are fully understood till date. Hepatitis B virus (HBV) is a small

DNA virus belonging to the “Hepadnaviridae” family. It infects liver cells and is

transmitted through direct contact with infected blood or body fluids. Despite the

successful development of the HBV vaccine, still, approx. 300 million people are

infected with HBV, with 1 million deaths and over 1.5 million new infections

annually (World Health Organization. Global Progress Report on HIV, Viral

Hepatitis and Sexually Transmitted Infections. 2021). HBV-positive individuals

have a high potential risk of developing liver cirrhosis and hepatocellular carcinoma

(HCC) than uninfected ones. However, the precise molecular mechanisms driving

HBV-induced HCC have been poorly characterised. During virus-host genome

integration and prolonged inflammation (Feitelson and Lee, 2007; Berasain et al.,

2009), HBx protein alters the cellular homeostasis and thus plays a decisive role in the

progression of the liver tumorigenesis (Ali, 2014).
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HBx protein, a small regulatory protein is pivotal in

reprogramming both nuclear and cytoplasmic signalling

pathways of the HBV-infected cells. Sequencing studies have

identified high rates of mutations in the viral genomes recovered

from HBV individuals (Kao et al., 2000). It has been shown that

the HBxΔ127 mutant favours the proliferation of host cells and is

thus potentially involved in HCC development (Wang et al.,

2010; World Health Organization, 2021). However, the

mechanism of how HBxΔ127 is engaged in HCC development

remains unclear. Siddiqui et al. have shown how the expression of

a truncated version of HBx can affect molecular and cellular

processes and contribute to the development of HBV-related

liver diseases.

In terms of SARS-CoV-2, the key aspect for exploration has

been interaction of spike protein with human ACE2 receptor. This

interaction has been the basis of enhanced infectivity of Omicron

variant as shown bymultiple studies. Thus, exploration of potential

drugs to inhibit this interaction was then logical choice. A study on

screening of various drug candidates and exploration revealed

anidulafungin and lopinavir to be potent against ACE2 receptor-S

glycoprotein interaction. The clinical data to support the same is

required for further authentication. Ahamad et al.

The emergence and havoc caused by the beta and omicron

variants have highlighted the significance of monitoring of

sequences and different examples from across the world

suggest that sequencing and contact tracing have been the

most effective in restricting the spread of COVID-19. The

mutational analysis of SARS-CoV-2 strains from patients

flying from Bangladesh to Italy in July 2020 revealed that

these strains were not further observed in Italy due to the

screening at the point of entry and following restrictive

measures. Rueca et al.

Extending this thought is the prediction of viral evolution

which has been identified as emergence potential in several

motifs and viral sequences of Togaviridae, Arenaviridae, and

Flaviviridae families. Similar efforts are required on a constant

basis to prepare us for another pandemic. Mazur et al.

Author contributions

HA and SAR: preparing the draft. JA and SAH: editing SA:

concept, coordination, editing.

Conflict of interest

The authors declare that the research was conducted in the

absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the

authors and do not necessarily represent those of their affiliated

organizations, or those of the publisher, the editors and the

reviewers. Any product that may be evaluated in this article, or

claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

References

Ali, A., Abdel-Hafiz, H., Suhail, M., Al-Mars, A., Zakaria, M. K., Fatima, K., et al.
(2014). Hepatitis B virus, HBx mutants and their role in hepatocellular carcinoma.
World J. Gastroenterol. 20, 10238–10248. doi:10.3748/wjg.v20.i30.10238

Berasain, C., Castillo, J., Perugorria, M. J., Latasa, M. U., Prieto, J., Avila, M. A.,
et al. (2009). Inflammation and liver cancer: New molecular links. Ann. N. Y. Acad.
Sci. 1155, 206–221. doi:10.1111/j.1749-6632.2009.03704.x

Feitelson, M. A., and Lee, J. (2007). Hepatitis B virus integration, fragile sites, and
hepatocarcinogenesis. Cancer Lett. 252, 157–170. doi:10.1016/j.canlet.2006.11.010

Kao, J.-H., Chen, P.-J., Lai, M.-Y., and Chen, D.-S. (2000). Hepatitis B genotypes
correlate with clinical outcomes in patients with chronic Hepatitis B.
Gastroenterology 118, 554–559. doi:10.1016/S0016-5085(00)70261-7

Laskar, R., and Ali, S. (2021a). Differential mutation profile of SARS-CoV-
2 proteins across deceased and asymptomatic patients. Chem. Biol. Interact. 347,
109598. doi:10.1016/j.cbi.2021.109598

Laskar, R., and Ali, S. (2021b). Mutational analysis and assessment of its impact
on proteins of SARS-CoV-2 genomes from India. Gene 778, 145470. doi:10.1016/j.
gene.2021.145470

Laskar, R., and Ali, S. (2021c). Phylo-geo-network and haplogroup analysis of
611 novel coronavirus (SARS-CoV-2) genomes from India. Life Sci. Alliance 4,
e202000925. doi:10.26508/lsa.202000925

Wang, Q., Zhang, W., Ye, L., and Zhang, X. (2010). A mutant of HBx
(HBxDelta127) promotes hepatoma cell growth via sterol regulatory element
binding protein 1c involving 5-lipoxygenase. Acta Pharmacol. Sin. 31, 367–374.
doi:10.1038/aps.2010.5

World Health Organization. Global Progress Report on HIV, Viral
Hepatitis and Sexually Transmitted Infections. 2021. Available at:
https://www.who.int/publications/i/item/97892400270.(Accessed July 15,
2021).

Frontiers in Genetics frontiersin.org02

Ali et al. 10.3389/fgene.2022.978485

https://www.frontiersin.org/articles/10.3389/fgene.2021.633341/full
https://www.frontiersin.org/articles/10.3389/fgene.2022.866474/full
https://www.frontiersin.org/articles/10.3389/fgene.2021.625607/full
https://www.frontiersin.org/articles/10.3389/fgene.2021.722857/full
https://doi.org/10.3748/wjg.v20.i30.10238
https://doi.org/10.1111/j.1749-6632.2009.03704.x
https://doi.org/10.1016/j.canlet.2006.11.010
https://doi.org/10.1016/S0016-5085(00)70261-7
https://doi.org/10.1016/j.cbi.2021.109598
https://doi.org/10.1016/j.gene.2021.145470
https://doi.org/10.1016/j.gene.2021.145470
https://doi.org/10.26508/lsa.202000925
https://doi.org/10.1038/aps.2010.5
https://www.who.int/publications/i/item/97892400270
https://www.frontiersin.org/journals/genetics
https://www.frontiersin.org
https://doi.org/10.3389/fgene.2022.978485

	Editorial: Decoding the genetics of viral evolution
	Author contributions
	Conflict of interest
	Publisher’s note
	References


