
Root cause of COVID-19? Biotechnology’s dirty secret: Contamination. 
Bioinformatics evidence demonstrates that SARS-CoV-2 was created in a laboratory, unlikely to

be a bioweapon but most likely a result of sloppy experiments
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Abstract

Researchers at the Wuhan Institute of Virology (WIV) were using Human Immunodeficiency Virus 
(HIV-1) derived plasmids, cotransfecting them along with SARS-like virus derived spike gene 
plasmids, into human embryonic kidney (HEK) cells. This created pseudoviruses so that the 
experiment can be performed in a Biosafety Level 2 (BSL-2) laboratory instead of the BSL-4 required 
for SARS-like viruses. Their spike gene plasmid solution however, could of course be contaminated 
with SARS-like viruses due to inadequate purification, which infect the HEK cells. With HEK cells 
containing transfected HIV-1 genetic material, novel recombinant SARS-like viruses can be created 
with HIV-1 derived inserts. Such novel coronaviruses would have been exposed to laboratory workers 
and animals during handling, especially in a relaxed BSL-2 setting, thus resulting in SARS-CoV-2 and 
COVID-19.

Researchers identified the signature of 4 such HIV-1-like inserts in the SARS-CoV-2 spike protein.  
Two more inserts identified in the SARS-CoV-2 ORF1a protein are described here. All inserts have 
high homology to HIV-1 sequences.

Contamination is a fundamental problem that plagues drugs, vaccines, biologics, diagnostics and 
laboratory research materials. The biotechnology and pharmaceutical industries have done next to 
nothing about it. Egg, milk protein contaminated vaccines cause egg/milk allergy. Animal/plant/fungal 
protein contaminated vaccines cause the explosion of autoimmune disorders. Insulin injections are 
contaminated with yeast proteins which results in de novo autoimmune disorders. Rotavirus vaccines 
are contaminated with viable porcine circoviruses. Animal tissue and serum used in vaccine 
manufacturing are derived from animals infected by numerous diseases. And of course coronavirus 
infected animal material contaminating vaccines, cause IgE mediated sensitization against coronavirus 
proteins thus leading to COVID-19 severity. Products used in humans are supposed to be held to a 
“higher standard”. So what level of contamination can we expect in diagnostics and materials used in 
laboratory research?

The WIV was experimenting with numerous SARS-like coronaviruses (SARS-L-CoV). The HEK were
grown using fetal calf serum. So their experiments were contaminated with SARS-L-CoV and its 
genetic material, HIV-1 and its genetic material, any bovine viruses in the fetal calf serum, human 
viruses in HEK and their genetic material. When a cell is infected with multiple viruses or 
contaminated with genetic material from multiple viruses, recombination can occur creating novel 
viruses. With millions of cells contaminated as above, the Wuhan laboratory (and other such 
laboratories) were incubators for novel viruses including coronaviruses such as SARS-CoV-2. The 
laboratories in China were also notorious for leaking viruses. So it was only a matter of time before a 
virus with human-to-human transmission capability would leak. It did, in November 2019. 

Biosafety is a misnomer. These are biohazard laboratories. These laboratories, around the world, must 
be immediately shut down before they wipe out humanity with the next disease.



Introduction

A novel coronavirus, now named SARS-CoV-2 was identified in hospitalized patients in Wuhan, 
China, in December 2019. The disease caused by the virus, now named COVID-19, can range in 
severity from asymptomatic to acute respiratory distress syndrome (ARDS) and death.

Since SARS-like viruses are dangerous, they are difficult to study. One technique researchers use, is 
developing safer pseudoviruses that carry less risk of causing disease. Pseudoviruses are genetically 
modified organisms. Plasmids are circular DNA constructs that have instructions to make most of the 
essential parts of a virus and the capability to instruct a host cell to make copies of the pseudovirus. The
SARS-like viruses use a spike protein to enter the host cell. Combining a spike gene plasmid and the 
HIV-1 derived plasmid, inside a cell (cotransfecting), one can create pseudoviruses that contain the 
spike protein just like a real SARS-like virus. Such a pseudovirus can infect cells just like a real virus 
but can do so only once. Plasmids can be derived from many viruses. The human immunodeficiency 
virus (HIV), is commonly used to create plasmids. Researchers at the Wuhan Institute of Virology 
(WIV) have been using this technique at least as early as the SARS outbreak in 2003.

WIV was using HIV-1 derived, pNL4.3.Luc.R−E−-Luc plasmids (1,2), cotransfecting them along with 
SARS-like virus derived spike gene plasmids, into human embryonic kidney (HEK) cells. This created 
pseudoviruses so that the experiment can be performed in a Biosafety level 2 (BSL-2) laboratory 
instead of the BSL-4 laboratory that would otherwise be required for handling SARS-like viruses (3). 
The spike gene plasmid solution is derived by purifying material obtained from a fecal swab of an 
infected bat. This spike gene plasmid solution however, could of course be contaminated with SARS-
like viruses. These viruses can infect the HEK cells (4). With HEK cells containing transfected HIV-1 
genetic material, novel recombinant SARS-like viruses can be created with HIV-1 derived inserts. Such
novel coronaviruses would have been exposed to laboratory workers and laboratory animals during 
handling, especially in a relaxed BSL-2 setting.

Discussion

Contamination

Contamination is a fundamental problem that plagues drugs, vaccines, biologics, diagnostics and 
laboratory research materials. The biotechnology and pharmaceutical industries have done next to 
nothing about it. Egg, milk, peanut, soy, wheat, corn, fish, gelatin, sesame protein contaminated 
vaccines cause the development of food allergy (5–9). Animal/plant/fungal protein contaminated 
vaccines cause the explosion of autoimmune disorders (10,11). Aeroallergen contaminated vaccines 
cause the development of asthma and allergies (12). Insulin injections are contaminated with yeast 
proteins which results in de novo autoimmune disorders (13). Rotavirus vaccines are contaminated with
viable porcine circoviruses (14). Animal tissue and serum used in vaccine manufacturing are derived 
from animals infected by numerous diseases. And of course, coronavirus infected animal material 
contaminating vaccines, cause IgE mediated sensitization directed against coronavirus proteins thus 
leading to COVID-19 severity (15). Biologics are contaminated with host cell proteins. These are 
usually Chinese Hamster Ovary (CHO) cell proteins. There is even a tool to analyze the 
immunogenecity danger of such contaminants, called CHOPPI (16). The Pandemrix vaccine was 
contaminated with H1N1 nucleoproteins that resulted in the narcolepsy disaster (17). The Arepanrix 
vaccine (like most influenza vaccines) contains numerous chicken proteins, 293 of which were 
identified (18). Carcinogenic N-Nitrosodimethylamine (NDMA) contaminates Ranitidine and Valsartan
drugs.  No one wants to talk about this dirty secret of the pharmaceutical and biotechnology industries. 



If the drug stops working and affects revenue, as was the case with anti-drug antibodies (19) against 
contaminants in biologics, only then the manufacturer pays attention. Similarly, if the laboratory 
experiment produces the desired pseudoviruses, scientists are happy to ignore whatever else may be 
growing in their well plates.

Products used in humans are supposed to be held to a “higher standard”. So what level of 
contamination can we expect in diagnostics and materials used in laboratory research? Plasmid 
reagents can be contaminated with viruses that were used to derive them as well as other unrelated 
plasmids (3,20).

SARS-like virus experiments using HIV-1 derived material 

The Wuhan Institute of Virology was experimenting with numerous SARS-like coronaviruses (SARS-
L-CoV). They were using HIV-1 derived pseudoviruses, genetically engineered with the SARS-L-CoV 
spike genes. These experiments were being performed on human embryonic kidney (HEK) cells. The 
HEK were grown using fetal calf serum (1). So their experiments were contaminated with SARS-L-
CoV and its genetic material, HIV-1 and its genetic material, any bovine viruses in the fetal calf serum, 
human viruses in HEK and their genetic material. When a cell is infected with multiple viruses or 
contaminated with genetic material from multiple viruses, recombination can occur creating novel 
viruses. With millions of cells contaminated as above in each experiment, the Wuhan laboratory (and 
other such laboratories) were incubators for novel viruses including coronaviruses such as SARS-CoV-
2. The laboratories in China were also notorious for leaking viruses. So it was only a matter of time 
before a virus with human-to-human transmission capability would leak. It did, in November 2019. 

Pradhan et al. identified the signature of 4 such HIV-1-like inserts in the SARS-CoV-2 spike protein 
(21).  Two more such inserts identified in the SARS-CoV-2 ORF1a protein are described here. All 
inserts have high homology to HIV-1 sequences.

Are these really inserts?

Yes. The SARS-CoV-2 virus contains inserted sequences when compared to other SARS-like viruses. 
Sequences on either side of the inserts match. Pradhan et al. (21) identified four inserts in the spike 
protein with high homology to HIV-1 envelope gp120 and Gag proteins. The HIV-1 derived 
pNL4.3.Luc.R−E−-Luc plasmids used in WIV includes the HIV-1 envelope gp120, Gag and Pol protein
encodings (2). Insert 4, the furin cleavage site insert (22), also has high homology (89%) to a bovine 
papillomavirus (BPV) E1 protein (BAF95810.1). BPV could be introduced as a contaminant of the 
fetal calf serum used as growth medium for HEK cells. Viruses can infect cells of other species. In 
nature, such infections may be less common due to the host’s immune system. In a laboratory setting 
with naked HEK cells, there is no protective immune barrier so infection by viruses from other hosts is 
more likely.

More inserts

The previously identified insert motifs are GTNGTKR, HKNNKS, RSYLTPGDSSSG and 
QTNSPRRA. Extending the analysis to other SARS-CoV-2 proteins, two inserts (inserts 5,6) were 
identified in the ORF1a protein : TVGQQDGSEDNQTTTIQTIV and  QVEQKIA.



Insert 5:

QII57177.1 vs. Uniprot P0C6X7 (SARS-CoV-2 vs. SARS) 

Query  961   PLEFGASAETVRVEEEEEEDWLDDTTEQS-------------------EIEP--EPEPTP  999
             PLEFGA++  ++ EEE+EEDWLDD ++Q+                   E++P  E E TP
Sbjct  959   PLEFGATSAALQPEEEQEEDWLDDDSQQTVGQQDGSEDNQTTTIQTIVEVQPQLEMELTP  1018

Insert 6: A motif, QVEQKIA, between the same two proteins above was also identified.

Pradhan et al. (21) performed protein sequence analysis of these insert motifs against all viral genomes 
and identified matches to HIV-1. Most common cause of recombination resulting in such inserts is co-
infection of a cell with two viruses (23). Some have pointed out that the insert sequences are also 
commonly found in numerous other organisms. However, for the reason described, only the sequences 
in the viral genomes are relevant.

Insert origin and recombination

Think of a person making copies of two documents. If they are not careful, some pages of one 
document may end up in the other. This can happen in cells that are making copies of two viruses at the
same time. Genetic material from one, gets inserted into another - known as recombination.

These inserts can occur only when genetic material from another organism is present in the same cell 
where the virus is replicating. In nature, this donor organism can be any bat virus (bat being the most 
common host for these coronaviruses), that can infect the same cells as the SARS-like virus. BLASTP 
searches show that the best matches to these insert sequences are to HIV-1 or BPV. These full insert 
sequences are not present in bat related viruses. These sequences have poor homology to bat viral 
proteins. So bat viruses could not have been the source of these inserts (Table 1).

In the laboratory, the inserts can occur when genetic material from another organism is introduced into 
a cell infected by the SARS-like virus. Both the introduction of genetic material and infection could be 
done on purpose or may be an unintended consequence of contamination.

In nature, for a bat virus to supply an insert to a SARS-like virus, the following conditions must be met:
The bat virus must contain the insert sequence in its genome.
The bat virus must be able to overcome barriers in the host and simultaneously infect the same cell as 
the SARS-like virus.
Six such sequential coinfections by the right viruses (see Table 1) have to occur to gather all the inserts 
identified in SARS-CoV-2.
These viruses must be able to infect that same species of bat and naturally occur in the same 
geographical area for such a sequence of coinfections to occur.

We don’t know the sequences in the specific HIV-1 derived plasmids used in the laboratory. Depending
on the sequence, ALL these insert recombinations could have occurred during the course of as little as 
just one experiment, lasting 48 hours.(1) And we know WIV has been doing this for 17 years.



Table 1
SARS-CoV-2 insert match to laboratory viral material vs. wild bat viruses

Insert Motif Best match to lab viral material Best match to a bat virus

GTNGTKR envelope glycoprotein [Human 
immunodeficiency virus 1]

TNGTKR
TNGTKR

orf1ab polyprotein [Hipposideros 
bat coronavirus HKU10]

GTNGT
GTNGT

HKNNKS envelope glycoprotein [Human 
immunodeficiency virus 1]

HKNNKS 
HKNNKS

protein IV [Bat mastadenovirus G]

HKNN 
HKNN

RSYLTPGDSSSG envelope glycoprotein, partial 
[Human immunodeficiency virus 1]

RSYL---TPGDSSSG  
RTYLFNETRGNSSSG

orf1ab polyprotein [Pipistrellus 
abramus bat coronavirus HKU5-
related]

RSYLTP
RNYLTP

QTNSPRRA E1 protein [Bovine papillomavirus 
type 9]

QTN-SPRRA
QTNNSPRRA

envelope glycoprotein [Human 
immunodeficiency virus 1]

QTNSPRRA
QTNS R A
QTNSSRXA  

nucleoprotein [Bat coronavirus 
CDPHE15/USA/2006]

NSPRR
NSPRR

TVGQQDGSEDNQTTTIQTIV envelope glycoprotein, partial 
[Human immunodeficiency virus 1]

GSEDNQTTTIQT
GSEDN T TI+T
GSEDNRTNTIET

fusion protein [Bat Paramyxovirus 
Eid_hel/GH-M74a/GHA/2009]

QDGSE-----DNQT   
QDGSQTLMMIDNQT

QVEQKIA gag protein, partial [Human 
immunodeficiency virus 1]

QVEQKI
QV+QKI
QVQQKI

non-structural polyprotein 1ab [Bat 
SARS-like coronavirus]

QVEQKIA
QVEQK+A
QVEQKVA 



As Pradhan et al. also point out, it is impossible for such inserts, all of them with such high levels of 
homology to HIV-1, to have naturally evolved in such a short time period (17 years since SARS). They 
wrote that it is a product of unconventional evolution. The parsimonious explanation for the inserts in 
SARS-CoV-2, is recombination with genetic material from HIV-1 derived plasmids used in the 
laboratory.

The problem with the pedigree of RaTG13

Zhou et al. (24) described a bat coronavirus named RaTG13 isolated in China’s Yunnan province, 
which seems most closely related to SARS-CoV-2. This isolate from 2013 however, was only 
sequenced and uploaded to Genbank by the Wuhan Institute of Virology, after the COVID-19 outbreak.
This raises many questions about RaTG13. Is it really a wild virus? Is it a cousin of SARS-CoV-2 from 
a laboratory? Many studies could have been mislead by RaTG13, on the origin of SARS-CoV-2 
(23,25,26). So this virus must be ignored until we have independent isolation and sequencing to 
confirm if it really is a wild virus.

Artificial selection at work

The WIV experiments with HIV-1 transfected HEK and SARS-like viruses were inadvertently 
supplying an opportunity for evolution via recombination with HIV-1 derived inserts and selecting the 
viruses for efficient human kidney cell infection. 

Could coinfection with HIV-1 and SARS in humans have created SARS-CoV-2?

Theoretically, if a human were infected simultaneously with HIV-1 and SARS viruses, recombination 
can occur. The inserts described above need not occur at once. They may have been separated by years.
For recombination to occur in humans, SARS and HIV-1 have to infect the same cells. It is not known 
if HIV-1 and SARS can infect the same cells in humans. If it were possible and recombination occurs, 
SARS-like viruses with one or more HIV-1 like insert sequences would have caused outbreaks. They 
would have been isolated, sequenced and documented. No such viruses are known. It would be 
extremely unlikely that multiple inserts occurred at once in a human who also happens to live within 
miles of WIV, to explain the Wuhan outbreak. This would also run into difficulties explaining major 
changes in other parts of the SARS-CoV-2 virus in comparison to SARS.

Conclusion

Biosafety is a misnomer. These are biohazard laboratories. This is obviously not just a problem in 
China. The US BSL-4 laboratory in Fort Detrick, Maryland was recently shut down by the Centers for 
Disease Control (CDC) due to safety concerns. These laboratories, around the world, must be 
immediately shut down before they wipe out humanity with the next disease they release. 

Wild-life trade is an obvious risk factor for naturally evolving viruses that can jump to humans. 
Researchers often “gift” laboratory organisms, reagents, etc. - the lab-life trade - which can spread 
novel pathogens across the globe. So, along with wild-life trade, lab-life trade needs to be banned.
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