
 
A

cc
ep

te
d 

A
rt

ic
le

 Guangxiang Luo    ORCID iD: 0000-0002-0354-6020 

Editorial 

Global Health Concern Stirred by Emerging Viral Infections 

Guangxiang (George) Luo1 and Shou-Jiang Gao2 

1Department of Microbiology, University of Alabama at Birmingham School of 

Medicine, Birmingham, AL35294, USA; 2UPMC Hillman Cancer Center, Department of 

Microbiology and Molecular Genetics, University of Pittsburgh, Pittsburgh, PA15213, 

USA 

Keywords: 

Coronavirus, Virus classification, Antiviral agents, Genetic variability, Evolution, 

Recombination, Evolution, Recombinant virus, Genetics, Tissue tropism, Pathogenesis 

Emerging viral infections continue to pose a major threat to global public health. 

In 1997, a highly pathogenic avian influenza A (H5N1) virus was found to directly 
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 spread from poultry to humans unlike previously reported transmission routs of human-

to-human and livestock-to-human, stirring a grave concern for a possible influenza 

pandemic1. Several other avian influenza A virus subtypes (H7N9, H9N2, and H7N3) 

were also associated with human disease, raising an alarm that all subtypes of influenza 

A virus circulating in domestic and wild birds and livestock can potentially spill over to 

humans, resulting in pandemics2-4. In 1999, a newly emerged paramyxovirus termed 

Nipah virus was identified as the cause of a severe encephalitis outbreak occurred in 

Malaysia and Singapore5. Soon after, the outbreak of severe acute respiratory syndrome 

(SARS) happened during 2002-2003 in China was caused by a novel coronavirus 

designated SARS-CoV, spreading to 37 countries and resulting in a total of more than 

8,000 infections and 774 deaths (9.6% mortality rate)6. More recent years have witnessed 

the emergence of several other important viral diseases, including a pandemic influenza 

caused by a swine H1N1 influenza A virus in 20097, the Middle East respiratory 

syndrome (MERS) caused by a new deadly (>30% mortality) MERS-CoV in 20128, the 

outbreak of a severe fever with thrombocytopenia syndrome (SFTS) resulted from the 

infection of a previously unrecognized SFTS bunyavirus in 20109, the Ebola outbreak in 

West Africa during 2014-201610, and the microcephaly crisis associated with Zika virus 

infection in 201511. Clearly, emerging and reemerging viral pathogens constantly pose a 

threat to public health. 

The most recent outbreak of viral pneumonia in the city of Wuhan, China, which 

started in the middle of December, 2019 and now is spreading to many cities in China as 

well as to Hong Kong, Singapore, Thailand, and Japan, serves as an important reminder 

of our vulnerability to emerging viral infections. A total of 291 patients infected with the 
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 newly identified coronavirus termed 2019-nCoV in China have been reported as of 

January 21, 2020. Initially, there was no clear evidence for person-to-person 

transmission. In the last few days, however, person-to-person spread of the 2019-nCoV 

has been confirmed, as shown by new cases of viral pneumonia among family members 

and health care providers through close contacts. In this issue, Lu, Stratton, and Tang 

have provided detailed clinical and epidemiological information about this new viral 

pneumonia outbreak in Wuhan, China12.  

In the last few weeks, rapid progresses have been made in the identification of 

viral etiology, isolation of infectious virus, and the development of diagnostic 

approaches, thanks to many dedicated scientists in China and also technology and 

infrastructure investment made by Chinese government in recent years since SARS 

outbreak in 2003. The novel 2019-nCoV was identified from patient samples by high-

throughput sequencing of the viral RNA genome. More importantly, the infectious 

coronavirus was also isolated from one patient, which exhibits morphological 

characteristics of a typical coronavirus as determined by electronic microscopy. The 

availability of viral RNA genome sequence has fostered the development of new genetic 

tests based on the reverse-transcription polymerase chain reaction (RT-PCR) 

technology13. Several RT-PCR kids have been developed and are currently being used for 

diagnosis of the 2019-nCoV infection. In this issue, Zhang et al. review the recent 

advances made in the detection of emerging and reemerging viral infections13. A 

minireview by Chen et al. describes the properties of coronavirus and the underlying 

molecular mechanism of viral replication and pathogenesis. In another minireview, Li et 

al. provide an overview on the host immune response to coronavirus infection. 
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 Interestingly14, Ji et al. have performed an evolutionary sequence analysis suggesting that 

snake is the most likely reservoir for the 2019-nCoV15. Consistent with this novel idea, 

snake was indeed sold at the Huanan Seafood Wholesale Market where many initial 

patients had history of exposure to the virus prior to their illness12. It will be interesting to 

determine if 2019-nCoV can be isolated and/or infect snakes. Other poultry and exotic 

animals such as bats and marmots were also sold in the Seafood Market and could 

potentially carry and spread the newly discovered 2019-nCoV to humans. Future 

investigations are warranted to further confirm animal reservoir of the 2019-nCoV. 

Another interesting finding from their sequence analysis is the identification of 

recombination of the bat coronavirus with an origin-unknown coronavirus within the 

spike glycoprotein, which may explain the reduced disease severity and limited person-

to-person spread. The question arises whether adaptation of the 2019-nCoV in humans 

will enhance viral virulence and/or person-to-person spread.  

Although rapid achievements were accomplished within such a short period, there 

are still many important questions remained to be answered. Further characterization of 

the isolated virus in cell culture and animal models will provide valuable information as 

to its causal relationship with the viral pneumonia outbreak. More significantly, the 

confirmation of animal reservoir for the 2019-nCoV is critical for intervention and 

prevention of the outbreak. It is of paramount importance to develop new diagnostic 

methods for rapid detection of viral infection, including immunoassay for quantification 

of virus-specific antibodies. Other important scientific questions include viral evolution, 

virulence factors, and the underlying molecular mechanism of viral replication and 

pathogenesis. The ultimate control of emerging viral infections requires the discovery and 
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 development of effective vaccines and/or antiviral drugs, which may take years. 

However, it is possible that some of the licensed antiviral drugs for treatment of other 

viral infections may also have activity against the 2019-nCoV, as previously reported for 

MERS-CoV16. It is worthwhile to evaluate some of existing antiviral drugs in cell culture 

using the isolated 2019-nCoV. Any resulting drug inhibiting the 2019-nCoV can be used 

for treatment of 2019-nCoV-infected patients. 
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