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The inability to identify the source of origin of SARS-CoV-2 even after 
more than twenty months of its emergence is intriguing and challenges 
the scientists and the public health personnel alike. Apprehension has 
been raised in certain quarters that some sort of human interference has 
taken place in the already dynamic gene pool of coronaviruses, which is 
a matter of concern. The need to have a scientific audit is paramount to 
unearth the real narrative about its origin as the precipitous assumption 
based on reports of human case incidences of infectious respiratory viral 
diseases having pandemic potential from a specific region is scientifically 
premature and it does not conclusively confirm the region to be the 
place of origin of the viral pathogen. Delineation of the source of origin 
of SARS-CoV-2 is vital for formulating strategies for the prevention 
of future outbreaks of viral zoonotic diseases if any, development of 
effective candidate vaccines, and designing target specific drugs. Further, 
this will put to rest the controversy about the origin and emergence 
of SARS-CoV-2 and create an ambience for cooperative functioning 
among the global stakeholders. It is pertinent to have comprehensive 
scrutiny of the laboratories conducting experimental research on 
coronaviruses particularly bat and other suspected mammalian beta-
coronaviruses to avert such calamitous situations in future. Mitigation of 
the disastrous effects of the COVID-19 pandemic is a global responsibility 
and necessitates joint efforts from all stakeholders across the globe. 
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Introduction
The emergence of SARS-CoV-2 has caused the outbreak 
of the COVID-19 pandemic and created a stir among the 
scientific fraternity with millions of deaths across the globe. 
Viruses and their reservoir hosts have co-existed through 
co-evolution since time immemorial and maintained an 

ecological equilibrium. But in recent times, the world is 
witnessing the emergence and re-emergence of several 
viral diseases with epidemic and pandemic potentials. This 
could largely be a result of rampant deforestation, land-
use changes, rapid urbanization, expansion of agricultural 
land and climate change subsequently disturbing and 
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altering the ecological niche of reservoir hosts and making 
them acutely vulnerable. As a consequence, the ecological 
barrier between man and the reservoirs of several known 
or unknown diseases are getting narrower, thereby 
changing the transmission dynamics of these diseases.1,2 
The emergence of the novel coronavirus (SARS-CoV-2) might 
not be an exception to this as postulated by several groups 
of scientists.2,3 Further, in today’s highly globalised and well-
connected world, the transfer and transport of pathogens 
and reservoir hosts is not unusual. Consequently, emerging 
infectious diseases, such as COVID-19, are spreading like 
wildfire. The initial cases of the novel coronavirus were 
reported from the Hubei province of Wuhan city in China.4, 

5 Bats are assumed to be the most likely reservoir hosts of 
SARS-CoV-2 based on the sequence similarity between the 
bat CoV RaTG13 and SARS-CoV-2.3,6 However, even after 
more than twenty months of the emergence of the SARS-
CoV-2, there has been no convincing evidence to establish 
bat and other intermediate hosts as the direct source for its 
human zoonotic transmission.7 In this murky circumstance, 
there are diverse and conflicting views about the origin of 
SARS-CoV-2. WHO Director-General in his opening remarks 
at the ‘Member State Information Session on Origins’ 
about SARS-CoV-2 said, “finding the origins of this virus is 
a scientific exercise that must be kept free from politics.”8 
Our focus of analysis in this article is to seek the truth 
regarding the origin of SARS-CoV-2 without any bias by 
analyzing and interpreting the available scientific literature. 

Nebulous Anatomy and Infectious Behavior 
of SARS-CoV-2 

Detailed research on SARS-CoV-2 has revealed the role 
of S1 subunit of the spike glycoprotein (S) in binding the 
ACE-2 receptors via its receptor-binding domain (RBD) 
for the infection.9 Interestingly, despite having a 96.2% 
sequence homology to bat CoV RaTG13,10 SARS-CoV-2 has 
shown an enhanced ability to bind to the human ACE2 
(Angiotensin-converting enzyme 2), while bats tested 
for the virus exhibited poor infectivity.11 The plausible 
reason for such a paradoxical phenomenon still remains 
unanswered; however, a likely explanation for the same 
could be attributed to the high mutability of RNA viruses 
and a high rate of adaptation of this virus. The reason 
for the poor infectivity of SARS-CoV-2 in bats is yet to be 
understood and demands a comprehensive investigation.

The acquisition of a ‘Furin cleavage site’ of SARS-CoV-2 is 
of pivotal importance as several studies have confirmed 
that this polybasic Furin cleavage site has rendered human 
infection competence to SARS-CoV-2.12,13 The nucleotide 
sequence insert of TCCTCGGCGGGC codes for the PRRA 
amino acid sequence, the building block for this cleavage 
site. It is intriguing that the coronavirus strains viz. bat 
RaTG13 and Pangolin MP789 that share the most similarities 

with the SARS-CoV-2 RBD do not have these twelve 
nucleotides in the genomic open reading frame.12 This 
eliminates any chances of insertion of this sequence by 
polymerase slippage. Researchers are also sceptical about 
the insertion being a result of recombination events.14 
Nevertheless, the presence of Furin cleavage sites is not 
uncommon in coronaviruses and has been documented 
for other human coronaviruses such as MERS-CoV, HCoV-
HKU1 and HCoV-OC43.15 Further research in this direction 
is needed to find any consolidating explanation for the 
occurrence of such Furin cleavage sites in SARS-CoV-2 spike 
protein. Apart from this, another facet of SARS-CoV-2 is the 
emergence of an unusually high frequency of variants.16 This 
brings us back to question the ingenuity of the emergence 
of SARS-CoV-2. 

Tracing the Origin
Virtually all the natural human coronaviruses are of 
zoonotic origin1 and almost all of them are postulated 
to be derived from the bat reservoirs where they got 
hosted and evolutionarily shaped.10 SARS-CoV-2 has also 
been thought to have originated from bats owing to its 
high sequence similarity with bat CoV RaTG13.10  Some 
researchers have indicated the Huanan seafood market in 
Wuhan to be a possible site of the first zoonotic transfer 
of the virus from wild animals to humans.2 However, a 
school of researchers consider that the virus might have 
been genetically manipulated or tampered with, thereby 
‘humanizing’ what we primarily thought was a bat virus.7, 

12 Possibilities of CRISPR based interference of an already 
dynamic gene pool of coronaviruses is a concerning avenue 
for evaluation and scientific assessment.17

The WHO publication on SARS indicated that in 2003 
the SARS-CoV emerged from China and went on its way 
to become an epidemic, eventually spreading to four 
countries.18 Among several apprehensions about the origin 
of SARS-CoV-2, its emergence from a Chinese laboratory 
has been widely speculated and discussed.7 The Wuhan 
Institute of Virology (WIV), which conducts research on 
coronaviruses, is also situated in Wuhan city, where the first 
human outbreak of SARS-CoV-2 was reported. The likely 
possibility of an accidental laboratory release or leakage 
of the virus regardless of all bio-safety measures has been 
a hotly debated topic. Such incidents are not rare events 
and have been documented before.12 According to the 
WHO Director-General, “… audits of relevant laboratories 
and research institutions operating in the area of the initial 
human cases identified in December 2019” should be 
done.8 In all fairness, we must admit that coronavirus 
related research is not exclusively carried out in Chinese 
laboratories. Researches on coronaviruses are carried 
out in several countries globally.19,20 In fact bats, the most 
notable reservoir hosts for several coronaviruses and the 
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postulated source of SARS-CoV-21, 6, are also found in all 
the habitable continents of the world encompassing many 
countries including China. Therefore, a comprehensive 
scrutiny of laboratories conducting experimental research 
on coronaviruses especially bat and other suspected 
mammalian beta-coronaviruses is needed. Furthermore, 
the reports of human case incidences of infectious 
respiratory viral diseases having pandemic potential from 
a specific region do not conclusively confirm the region to 
be the place of origin of the viral pathogen. Therefore, it 
is debatable that SARS-CoV-2 originated or emerged from 
China solely based on first information reports of human 
cases from there, especially keeping in mind the fact that 
the world today is a well-connected 21st century global 
village. It is, nevertheless, crucial to precisely identify the 
site of origin of SARS-CoV-2 and its subsequent emergence 
and global spread timeline for better understanding and 
futuristic planning for the prevention of pandemics. The 
findings of the stated scientific audit should certainly be 
confirmed, reconfirmed, accepted and approved by the 
globally recognized and authorized scientific bodies. At 
this juncture, it is, however, difficult to arrive at a definitive 
logical conclusion regarding the source of origin of this SARS-
CoV-2. It would be unwise to indulge in any speculations or 
assumptions without any concrete and convincing scientific 
evidence-based research. 

Conclusion
Owing to diverse and conflicting views about the origin 
and emergence of SARS-CoV-2, the authors at this juncture 
are reluctant to draw any conclusion regarding the issue. 
A comprehensive scientific evidence-based investigation is 
an imperative necessity to unravel the real narrative which 
in turn would prove vital for formulating strategies for the 
prevention of future outbreaks of viral zoonotic diseases 
if any, development of effective candidate vaccines and 
designing target specific drugs. Further, this will put to 
rest the controversy regarding the origin and emergence 
of SARS-CoV-2 and create an ambience for cooperative 
functioning among the stakeholders across the globe. 
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