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Abstract 

The latest emergence of a novel coronavirus (COVID-19) had caused an outbreak of 

respiratory virus infections in Wuhan, China, and other countries so that the world 

health organization (WHO) declared the COVID-19 epidemic as a Public Health 

Emergency of International Concern (PHEIC) on January 31, 2020. At present, it is 

the fact that we have identified the bats as the host, the route of respiratory droplets, 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 February 2020                   

©  2020 by the author(s). Distributed under a Creative Commons CC BY license.

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 February 2020                   doi:10.20944/preprints202002.0283.v1

©  2020 by the author(s). Distributed under a Creative Commons CC BY license.

https://www.who.int/csr/sars/en/
https://www.who.int/csr/sars/en/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.20944/preprints202002.0283.v1
http://creativecommons.org/licenses/by/4.0/


2 
 

contact, and aerosol can accelerate the transmission from person to person. However, 

it is not well known about the intermediator and other approaches. Identifying and 

characterizing the origin and host(s) of COVID-19 can help us to evaluate the 

potential risk of COVID-19 for transmission among humans or cross-species.  

 1. Introduction 

It have been reported cases of a novel coronavirus (COVID-19) 

infected-pneumonia in China (including 31 provinces–regions and municipalities, 

Hong Kong, Macao, Taiwan) (http://www.nhc.gov.cn/) and other 24 countries (such 

as USA, Japan, Russia, Canada, Korea, France, Germany, UK, Spain, Philippines, etc.) 

(WHO, https://www.who.int/emergencies/diseases/novel-coronavirus-2019). As of 

February 10, 2020, a total of 4, 2708 established patients, 2, 1675 suspected cases, 

and 1, 017 death cases in China have been diagnosed with the COVID-19 infection 

(http://www.nhc.gov.cn/xcs/yqtb/202002/4a611bc7fa20411f8ba1c8084426c0d4.shtml

). Given the substantially increased patients and the fact that more countries had 

reported established cases, they ruled out the possibility of transmission from human 

to human (WHO). It had become a global health emergency. On January 31, 2020, the 

WHO committee declared the COVID-19 infection as a PHEIC.  

Recently, scientists found that 27 of 44 patients infected with atypical coronavirus 

pneumonia (namely COVID-19) had exposure to the Huanan seafood market in 

Wuhan, China, it was deemed to be the initially transmitted region [1]. By 

way of further conclusion, the Chinese Center for Disease Control and Prevention 

(CCDC) validated that they detected COVID-19 nucleic acid in 33 of 585 
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environmental samples collected from the Huanan seafood market, and isolated virion 

from these samples. 42.4% (14/33) of positive samples derived from the wildlife trade 

areas. These findings further confirmed that the outbreak is highly suspected to be 

related to the wildlife trade (http://www.chinacdc.cn/yw_9324/202001 

/t20200127_211469.html). However, Jasper Fuk-Woo Chan et al. discovered that five 

members of a six-people family were presented with COVID-19 infected- pneumonia, 

they had traveled to Wuhan from Shenzhen, but no exposure to the Huanan market [2]. 

On the other hand, we also observed some positive patients of COVID-19 infection 

with no history of tourism to Wuhan in some regions and countries (CCDC, WHO). 

These results denied the only perspective for the transmission and suggested a new 

transfer from human-to-human. It is indispensable to overview the etiology and 

epidemiology of COVID-19. The government in all countries can take active 

measures to detect, isolate, and reduce social contacts in response to the risk. 

2. Etiology 

Coronaviruses were first identified in the late sixties and well-known as a general 

pathology in a large portion of the common cold and other respiratory tract infections 

[3]. Coronaviruses, a member of the enveloped, single-stranded positive-sense RNA 

family, belong to the subfamily of Coronavirinae in the family Coronaviridae of the 

order Nidovirales, in which they include four genera (genus alphacoronavirus, genus 

betacoronavirus, genus gammacoronavirus, and genus deltacoronavirus) [4-6]. Up to 

the outbreak of severe acute respiratory syndrome coronavirus (SARS-CoV) in 2003 

[7, 8] and Middle East respiratory syndrome coronavirus (MERS-CoV) in 2012 [9], 
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scientists realized that they were highly pathogenic to humans and could cause an 

outbreak. 

   The COVID-19 in Wuhan belongs to the genera-betacoronavirus, is enveloped 

with round or spherical particles at 60 - 140nm in diameter and exerts a typical 

genetic structure of coronavirus (Guidance of COVID-19 infected-pneumonia 

(revised version 5)). Genome analysis notarizes that the COVID-19 is more closely 

related to bat-SARS-like (SL)-ZC45 and bat- SL-ZXC21 [6]. A study demonstrated 

the close identity between COVID-19 and two bat- SARS-like CoV (bat-SL-CoV 

ZC45 and bat-SL-CoV ZXC21), especially the sequence identities of E gene in 

bat-SL-CoV ZC45 being 98.7% among 13 gene region [10]. By analysis of data 

collected from the early outbreak, the COVID-19 sequence shared a 79.5% sequence 

identify to SARS-CoV through full-length genome analysis ， they stated 

synchronously that compared with SARS-CoV and MERS-CoV gene, COVID-19 had 

a longer spike protein and a different relative phylogeny of the complete 

RNA-dependent RNA polymerase gene as well as apparent genetics distance by 

Sequence and Phylogenetic analysis [11]. These results indicated that COVID-19 is a 

new betacoronavirus, not the SARS-CoV rumors reported in recently [10]. 

Nonetheless, COVID-19 and SARS had a common ancestor similarity to the bat 

HKU9-1 coronavirus [11]. 

3. Epidemiology 

3.1 The host 

Although a swift measure of isolation and disinfection by the government was 
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taken to reduce contact with the Wuhan seafood market, more and more patients with 

no history of the market and tourism of Wuhan were diagnosed with COVID-19 in 

other region and countries. Nanshan Zhong and his colleagues [12] excavated the data 

on 1,099 patients with laboratory-confirmed COVID-19 infected-pneumonia from 

552 hospitals in China, and they generalized that more than two-thirds of patients had 

contact with people from Wuhan, less than one-third had been to Wuhan, only 1.18% 

of patients had a history of wildlife exposure. These findings confirm 

human-to-human transmission. However, it is unclear that the unknown intermediate 

host fuel the outbreak of COVID-19 infection in people. 

Paraskevis D et al. [13] discovered that the COVID-19 had a strict relationship 

with Bat-CoV RaTG13 (a gene detected from a bat) sequence (Sequence similarity 

96.3%). The genetic similarity between the COVID-19 and RaTG13 suggested that 

the COVID-19 highly originate from bats. The bat is an initial host. What is the 

intermediate host? Ji W et al. [14] analyzed the genome in GenBank from selected 

spices (snake, Gallus gallus, Marmota, Manis javanica, Erinaceus europaeus, 

Rhinolophus sinicus), homologous recombinant spike protein in two snakes 

(Bungarus multicinctus and Naja atra) may expedite cross-species transmission to 

human by sequence analysis and comparison in conjunction with relative synonymous 

codon usage. The snake may be the host of COVID-19. But some researchers feel that 

it is partially biased, based on the evidence of Synonymous Codon analysis. 

David.l.robertson and his colleagues demonstrated the host had closely related to bats, 

no association with snake (http://virological.org/t/ncovs-relationship-to-bat- 
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coronaviruses-recombination-signals-no-snakes-no-evidence-the-2019-ncov-lineage-i

s-recombinant/331). However, members of South Agricultural University collected 

more than 1000 wild animals and preformed metagenomic analysis, a betacoronavirus 

parasitic on pangolin account for 70 percent, and had almost identical similarity (99%) 

with COVID-19, along with virus particles isolated successfully from pangolin 

(http://www.gd.xinhuanet.com/, and https://www.nature.com/articles/d41586-020 

-00364-2). A previous study also verified the coronavirus in Manis javanica [15]. The 

results showed that pangolin could be a new potential intermediate host of COVID-19. 

However, based on data extracted by the group from South Agricultural University, 

the sequence was distantly matching the COVID-19 in Manis pentadactyla, which is 

common in China. So we should make great efforts to trace the hosts. 

Besides, the outbreak meeting to the acute demand for Poultry and meat (such as 

poultry, dog, sheep, pig, cow) for the Spring Festival deserves our attention. 

According to the taxonomy of viruses and potentially infected hosts 

(https://talk.ictvonline.org/ictv-reports/ictv_9th_report/positive-sense-rna-viruses2011

/w/posrna_viruses/222/), it suggest-ed that quadrupeds-dog, sheep, pig, the cow, 

might be the reservoir of betacoronavirus, they could infect other animals and human, 

apart from the poultry infected with genus gammacoronavirus. Some scientists 

believe that the pig is an intermediate host that boosts transmission from pig to 

humans [16]. Sequentially, we should identify and isolate viral strains from 

COVID-19 infected animals to confirm the host(s) already. 

3.2 The route of transmission 
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According to the guidance of COVID-19 infected-pneumonia (revised version 5) 

published on NHC (http://www.nhc.gov.cn/), the transmission routes are respiratory 

droplets and contact. Recently，clinical observation showed a patient infected with 

COVID-19 pneumonia was detected positive nucleic acid of COVID-19 in the stool 

(http://wjw.sz.gov.cn/). A case report also disclosed that a doctor from the United 

States collected a sample of stool for RT-PCR testing in a patient with COVID-19 

infected pneumonia, who had traveled to visit family in Wuhan [17]. They detected 

highly positive nucleic acid of COVID-19 in patients. Chinese scientists also collected 

patients’ feces, they detected positive COVID-19 in 6.5% (4/62) of patients [12]. 

Although they found the presence of viral nucleic acid in these patients, further 

studies would be needed to explore the existence of viral particles and nucleic acid 

levels in patients to demonstrate the fecal-oral transmission.  

Fomite transmission, namely the spread of a virus through an object - door handle, 

door-bell, respirators, also plays a vital role in spreading the virus [18]. As for now, 

Nanshan Zhong and his group believed cases were infected with COVID-19 

potentially through the fomite transmission from human to human, in addition to 

respiratory droplets and direct contact [12]. We need more clinical data to confirm the 

rationality. For the moment at least, we should have a good habit of washing hands 

and wearing disposable gloves.  

It was widely concerned that a 30-hours old baby was diagnosed with COVID-19 

pneumonia by the transfer of mother to child at a hospital in Wuhan 

(http://wjw.hubei.gov.cn/). Recently, a study reported that they reviewed 9 newborn 
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babies and collected their liquid (including cord blood, breast milk, amniotic fluid, 

and throat swab) from their mothers in third trimester retrospectively, but they did not 

detect positive COVID-19[19]. However, the authors also noted that the negative 

results may be affected by the limited samples. The possibility of vertical transmission 

deserves to draw our eyes if a positive virus or nucleic acid was extracted from the 

blood. Furthermore, the exposure levels of fecal contamination, aerosol transmission, 

and close contact with the mother could boost neonatal COVID-19 infected 

pneumonia in a newborn baby. So far, there are no reports of COVID-19 through 

blood contact. 

   Separately, the officials worked in the NHC inform that there is a risk of aerosol 

transmission by the observation of clinical data (NHC). Strictly speaking, aerosols 

refer to suspended particles in a gas [20]. A survey in 2010 suggested that ventilation 

design improvement and avoiding aerosol generation could reduce the possibility of 

aerosol transmission of influenza [21] — however, less discussion about the 

difference between the carriers of the virus by respiratory droplets. Recently, there is 

no evidence for the transmission of aerosol. Even so, we tend to believe that aerosol 

transmission is possible because of high risk of cross-infection among doctors, nurses 

and staff. 

4. Conclusion 

At present, it is still severe about the spread of COVID-19 infection. The NHC 

officials have confirmed that respiratory droplets and contact transmission are the 

main disseminators. The carrier of aerosol may play an essential role in the spread of 
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COVID-19. The transfer of digestible approach and vertical propagation remain to be 

further determined. We should have a good habit of wearing masks and washing 

hands to reduce the risk of COVID-19 infection. 
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