
Christine, an unincorporated woman <cmssyc@gmail.com>

Revealed: The SARS-CoV-2 Sequencing Sham
Christine, an unincorporated woman <cmssyc@gmail.com> Fri, May 31, 2024 at 8:46 PM
To: Mollie Tomlinson <mollie.tomlinson@courts.im>, alfred.cannan@gov.im, 7054003@sims-communications.co.uk, Chris Coole
<chris.coole@sch.im>, "Wannenburgh, Walter" <Walter.Wannenburgh@attgen.gov.im>, "Jelski, Mike"
<Mike.Jelski@attgen.gov.im>, dhsc@foi.gov.im, Gary.Roberts@iom.pnn.police.uk, an Kermode <mail@ik.im>, Andrew Baker
<andrewgarriebaker@gmail.com>, Nigel Taylor <nigeltaylor@aol.com>, Doug Stewart <dougmanx@gmail.com>, Eric Anglin
<eric@unity.legal>, Darren Taubitz <darren@advocates.co.im>, Miles Benham <milesbenham@mannbenham.com>,
mayshiu.chan@gov.im, Andrew Lee <andrew.lee@iom.pnn.police.uk>, Ben Davies <ben.davies@iom.pnn.police.uk>, DanielJoyce
<daniel.joyce@iom.pnn.police.uk>, Gavin Callow <gavin.callow@iom.pnn.police.uk>, Joshua Dixon
<joshua.dixon@iom.pnn.police.uk>, Matt Davison <matthew.davison@iom.pnn.police.uk>, Michelle McKillop
<michelle.mckillop@iom.pnn.police.uk>, Rebecca Cowin <rebecca.cowin@iom.pnn.police.uk>, Rebekkah Ringham
<rebekkah.ringham@iom.pnn.police.uk>, Richard Cubbon <richard.cubbon@iom.pnn.police.uk>, rob.callister@gov.im,
bishop@sodorandman.im, archdeacon@sodorandman.im, BishopRobert Paterson <secretary@sodorandman.im>, "Eddie Teare
MHK (ex Ayre)" <weteare@manx.net>, andrew.pollard@paediatrics.ox.ac.uk, Phil Gawne <philliebeg@gmail.com>,
Gavin.Callow@iom.police.uk, amy.beckett@gov.im, Tim Crookall <tim.crookall@gov.im>, Kate Lord-Brennan <kate.lord-
brennan@gov.im>, Clare Barber <clare.barber@gov.im>, Mark Newey <mark.newey@iom.pnn.police.uk>, Jane Poole-Wilson
<jane.poole-wilson@gov.im>, Tanya August-Hanson <tanya.august-hansonmlc@gov.im>, andywint@manxradio.com, AlexBrindley
<alexbrindley@manxradio.com>, "Gadman, Stephen" <Stephen.Gadman@iom.police.uk>, Courtenay <Courtenay@manx.net>,
Darren.Gorry@iom.police.uk, Premier of Ontario |Première ministre de l’Ontario <premier@ontario.ca>, "Brown, Patrick - Mayor"
<Patrick.Brown@brampton.ca>, "Medeiros,Martin - Councillor" <martin.medeiros@brampton.ca>, "Santos, Rowena - Councillor"
<rowena.santos@brampton.ca>, "JUS-G-MAG-CSD-Peterborough-Court-Docs (MAG)" <Peterborough.Court.docs@ontario.ca>,
"JUS-G-MAG-CSD-Peterborough-OCJ-Court(MAG)" <Peterborough.OCJ.Courts@ontario.ca>, "JUS-G-OCJ-Criminal TC-
Peterborough (MAG)" <Peterborough.ocj.criminal.trialcoordinator@ontario.ca>, "Wilson, Niki (MAG)" <niki.wilson@ontario.ca>,
"Murray, Paul T.(MAG)" <Paul.T.Murray@ontario.ca>, sara.j.macdonald@ontario.ca, "Virtual Crown Peterborough (MAG)"
<VirtualCrownPeterborough@ontario.ca>, Peterborough.Crowns@ontario.ca, joleen.hiland@ontario.ca,
attorneygeneral@ontario.ca, info@parl.gc.ca, Garnett.Genuis@parl.gc.ca, Office of the Premier <premier@gov.ab.ca>,
justin.trudeau@parl.gc.ca, marc.gold@sen.parl.gc.ca, Doug <doug.fordco@pc.ola.org>, Alain.Rayes@parl.gc.ca,
adam.chambers@parl.gc.ca, Ahmed.Hussen@parl.gc.ca, Alex.Ruff@parl.gc.ca, Alain.Therrien@parl.gc.ca, BABrady-
CO@ola.org, Bardish.Chagger@parl.gc.ca, ben.lobb@parl.gc.ca, Bernard.Genereux@parl.gc.ca, blake.richards@parl.gc.ca,
candice.bergen@parl.gc.ca, dave.smithco@pc.ola.org, Daisy <daisy.wai@pc.ola.org>, Elisabeth.Briere@parl.gc.ca,
earl.dreeshen@parl.gc.ca, effie.triantafilopoulos@pc.ola.org, Ed Fast <ed.fast@parl.gc.ca>, Elizabeth.May@parl.gc.ca, faycal.el-
khoury@parl.gc, Filomena.Tassi@parl.gc.ca, Francesco.Sorbara@parl.gc.ca, Francis.Drouin@parl.gc.ca,
francis.scarpaleggia@parl.gc.ca, Gabriel.Ste-Marie@parl.gc.ca, GBourgouin-QP@ndp.on.ca, Gary.Anand@parl.gc.ca,
Gary.Vidal@parl.gc.ca, Han.Dong@parl.gc.ca, Harjit.Sajjan@parl.gc.ca, Hardeep.Grewal@pc.ola.org,
heath.macdonald@parl.gc.ca, Iqra.Khalid@parl.gc.ca, kerry-lynne.findlay@parl.gc.ca, Kamal.Khera@parl.gc.ca,
kaleed.rasheed@pc.ola.org, larry.brock@parl.gc.ca, Larry.Maguire@parl.gc.ca, Laura.smith@pc.ola.org,
natalia.kusendova@pc.ola.org, Natalie.Pierre@pc.ola.org, Neil.Lumsden@pc.ola.org, nathalie.sinclair-desgagne@parl.gc.ca,
Nathaniel.Erskine-Smith@parl.gc.ca, Omar.Alghabra@parl.gc.ca, rachael.thomas@parl.gc.ca, rachel.bendayan@parl.gc.ca,
Randeep.Sarai@parl.gc.ca, Randy.Boissonnault@parl.gc.ca, Rachel.Blaney@parl.gc.ca, Stephen <stephen.lecce@pc.ola.org>,
Salma.Zahid@parl.gc.ca, sam.oosterhoff@pc.ola.org, sylvia.jones@pc.ola.org, Sameer.Zuberi@parl.gc.ca, tabunsp-
qp@ndp.on.ca, Tako.VanPopta@parl.gc.ca, tips@rebelnews.com, Teresa <tarmstrong-qp@ndp.on.ca>,
Taylor.Bachrach@parl.gc.ca, valerie.bradford@parl.gc.ca, Vance.Badawey@parl.gc.ca, Vic+Fedeli+ <vic.fedeli@pc.ola.org>,
Warren.Steinley@parl.gc.ca, WGate-QP@ndp.on.ca, Will <will.bouma@pc.ola.org>, WandaThomas.Bernard@sen.parl.gc.ca,
Xavier.Barsalou-Duval@parl.gc.ca, Yves.Robillard@parl.gc.ca, yaara.saks@parl.gc.ca, yvan.baker@parl.gc.ca,
YuenPau.Woo@sen.parl.gc.ca, yves-francois.blanchet@parl.gc.ca, zaid.aboultaif@parl.gc.ca,
22div.communitystation@peelpolice.ca, 21div.communitystation@peelpolice.ca, tblackwell@postmedia.com,
doug.murphy@corusent.com, troy.reeb@corusent.com, dwalmsley@globeandmail.com, sarah.fulford@stjoseph.com,
amowens@thestar.ca, rroberts@postmedia.com, adonnelly@postmedia.com, catherine.tait@cbc.ca, barbara.williams@cbc.ca,
jfrketich@thespec.com, codi.wilson@bellmedia.ca, siobahn.morris@bellmedia.ca, "Peggy Sattler, MPP London West" <Psattler-
qp@ndp.on.ca>, "Kernaghan-QP, Terence Devin" <TKernaghan-QP@ndp.on.ca>, Doug <doug.downey@pc.ola.org>,
arielle.kayabaga@parl.gc.ca, Peter.Fragiskatos@parl.gc.ca, Mark.Holland@parl.gc.ca, Lindsay.Mathyssen@parl.gc.ca,
JagmeetSingh <Jagmeet.Singh@parl.gc.ca>, pierre.poilievre@parl.gc.ca, David.Lametti@parl.gc.ca, Anita.Anand@parl.gc.ca,
pamela.wallin@sen.parl.gc.ca, Jean-Yves.Duclos@parl.gc.ca, ombud@cbc.ca, neilszts@mcmaster.ca, "Crombie, Bonnie"
<bonnie.crombie@mississauga.ca>, James.Robinson@attgen.gov.im, greg.brooks@mail.house.gov,
alex.igleheart@mail.house.gov, barbara.boland@mail.house.gov, alex.bolton@mail.house.gov, kevin.rodgers@mail.house.gov,
dawn.clarity@mail.house.gov, Laurie.Windsor@mail.house.gov, tyler.menzler@mail.house.gov,
marycollins.atkinson@mail.house.gov, rachel.harris@mail.house.gov, Annie.Clark@mail.house.gov, andrea.hitt@mail.house.gov,
abby.mchan@mail.house.gov, Nader.Nassiri@mail.house.gov, dante.cutrona@mail.house.gov, matt.tucker@mail.house.gov,
ben.mullany@mail.house.gov, MTGPress@mail.house.gov, mtgcorrespondence@mail.house.gov, nick.dyer@mail.house.gov,
ronny.jackson@mail.house.gov, thomas.carufel@mail.house.gov, bryan.brody@mail.house.gov, philip.singleton@mail.house.gov,

5/31/24, 8:47 PM Gmail - Revealed: The SARS-CoV-2 Sequencing Sham

https://mail.google.com/mail/u/0/?ik=80b5ba0454&view=pt&search=all&permmsgid=msg-a:r4945349804430791964&simpl=msg-a:r4945349804430… 1/25



julie.singleton@mail.house.gov, lizzie.orr@mail.house.gov, lauren.pelley@cbc.ca, dtletters@telegraph.co.uk,
letters@dailymail.co.uk, expressletters@express.co.uk, letters.editor@ft.com, letters@guardian.co.uk, letters@thetimes.co.uk,
letters@independent.co.uk, mailbox@mirror.co.uk

(In a world not run by psychopaths, Stefan Lanka's historic court win regarding the imaginary "measles
virus" would have ended virology years ago -- CM)

Revealed: The SARS-CoV-2 Sequencing Sham
The Paper Stefan Lanka Hoped Would Change The World

-- by Michael Wallach, Director of The Viral Delusion

In late 2020, with the world now entirely locked down and the threat of forced or nearly-forced injections rising daily, the
extraordinary Dr. Stefan Lanka, a former virologist, emailed out a short paper by a mathematician in Hamburg with astounding
consequences.

Dr. Lanka and his colleagues’ many decades of work exposing the foundational problems with virology were now being echoed
and built upon by a small group of doctors, scientists, journalists and thinkers in a quickly growing manner in 2020, and his
revelations were beginning to reach the public in a significant way.

Yet a refrain was growing among the apologists for virology against many of Lanka’s claims. The refrain was simple - that
perhaps he was correct about the pseudoscience of the earlier period of virology - but that recent virology was much more
advanced and was based on the mathematical complexity of genomics - a complexity that critics simply couldn’t comprehend. 

Desperate to show this canard for what it was - that the so-called genetic sequencing of the SARS-CoV-2 “virus” was an
illusion at best and a fraud at worst — Dr Lanka had approached an eminent mathematician to blow the smoke away from this
mathematical complexity hiding the fraudulence behind the claims that a SARS-CoV-2 “virus” had ever been found at all.

The paper was sent out to a handful of Lanka’s friends, myself included, but with Substack still in its infancy and most covid-
critical doctors and scientists still without even a website, somehow the paper was never published on the internet. 

Below is a reprint of the entire paper, published here in English, I believe, for the first time. Hopefully it can garner some
attention from mathematics professors, geneticists, and lay people alike.

The mathematician Lanka turned to, calling himself only “A Mathematician From Hamburg” to avoid reprisals against his
career, examined the central academic paper authored by the now infamous Dr. Fan Wu et al in Wuhan, China and printed in
the February 2020 issue of the journal Nature: “A new coronavirus associated with human respiratory disease in China” which
claimed to have genetically sequenced a “novel virus” later named SARS-CoV-2.

The mathematician in Hamburg downloaded the full data set and the appropriate software Fan Wu had used to claim the
discovery of SARS-CoV-2, and then repeated Wu’s procedures. He returned to Dr. Lanka a clear refutation of the basic
reasoning used to conclude that a novel virus had ever been discovered at all.

To understand this stunning work, one must understand the basic tenets of how Fan Wu and his colleagues ever claimed to
have sequenced a virus in the first place. What they did is not a-traditional in the field of virology, but once understood, it
beggars the imagination how such a sequence of steps could ever have been accepted as the central basis upon which to
claim anything at all, let alone a scientific field, let alone the terrorizing and shutting down of the entire world. 

Some background: By the 1980s, virology still had yet to find and isolate a single virus (it still hasn’t), and had changed little
since its seminal claims in the 1950’s that placing snot mixed with antibiotics on monkey kidney cells proved the existence of a
virus in the snot if the kidney cells deteriorated - ignoring the many other reasons such deterioration might take place. The
second, and frankly, only other significant process done in virology at the time was taking photographs of obliterated snot
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under an electron-micrograph. If “virologists” saw circles (or another predetermined shape) in the imagery, they claimed this
was further proof that a “virus” had been found - again ignoring the problem that they had no reason to conclude that their
theoretical “viruses” were the only possible reason one might see a circle or another predetermined shape. 

The obvious inconclusiveness and gaping logical flaws of these “experiments” was perhaps beginning to wear thin and the
field had made few advancements upon the imagination of the public sphere. 

When the computer revolution emerged simultaneously with the study of genomics, virology cast about for a way to study its
theorized (yet still never found, isolated or proven to exist) particles using the new technology.

It’s worth noting that this was an entirely different process than what was used more generally in genomics. In other fields of
genomics, one began with an actual isolated sample of the material in question (e.g a HORSE, a FLY, or a strain of
BACTERIA, etc.) and catalogued what RNA could be found consistently in the isolated sample of such material. However, in
virology, as they never had an actual sample of a  “virus” in question, isolated from the rest of human fluid, all they could do
was catalogue the entirety of the genetic material in their snot samples, and then take guesses as to what their imagined virus
might be made from.

Over the last forty years, this so-called “genetic sequencing” has become the central process by which people in lab coats (I
cannot bring myself to call them scientists) claim to have since discovered new “viruses.” Essentially, the steps are the
following:

1. Find a person who is sick, ASSUME they are sick due to a virus, and then take a sample of their snot or “lung fluid.”

2. Combine this fluid with salt water and antibiotics (and often many other ingredients).

3. Feed this fluid mixture into a machine which physically breaks apart the material into tens of millions of genetic fragments.

4. Submit this mixture to a PCR process to amplify the number of the RNA fragments, including the “amplification” of any
specific RNA fragments the virologists expect to find. 

5. Have this machine-computer create a list of these genetic fragments.

6. Have the computer exclude a (not-at-all conclusive) partial list of known human endogenous fragments from its data-set.

7. Have the computer employ probability algorithms to find fragment sequences that overlap and create possible "contigs" -
then pick out the longest sequences amongst these that can be theoretically stitched together by the computer.

8. Have the computer output a list of these combinations which are most similar to sequences that were also hypothetically
created and attributed to imagined 'viruses' in the past." 

9. The virologists then pick amongst these combinations, deciding by consensus, the one computer-theorized sequence they
think is the virus making the patient sick. If they cannot  even come close to matching one of the sequences the computer
assembled to a previously theorized sequence, then the virologists claim what they have found must be a “novel virus” and
pick by consensus from among the listed combinations outputted by the computer the one they best guess is the virus (and
not just meaningless acidic jargon).

For those who want a deeper dive into this nonsense, I cover this in depth in the documentary The Viral Delusion
at www.theviraldelusion.com, Mike Stone covers it in great detail on his blog viroliegy.com, Dr. Mark Bailey tears it apart in his
paper “A Farewell To Virology” and Dr. Tom Cowan , Dr. Andy Kaufman and Amandha Volmer (among others) have countless
hours detailing the absurdities of this in their videos. You can of course also read the original Fan Wu paper to see their outline
of these steps.  But as the below paper makes clear, even the many doctors and scientists I spoke with in The Viral
Delusion underestimated the mathematical nonsense that was employed in the Fan Wu paper (but buried deep in the
methodology section)- nonsense which our esteemed mathematician reveals below.  
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Of course I can already hear you shouting - stop, wait! We don’t need to go any further. This is already a series of steps that is
ludicrously lacking in methodological soundness. Yes, I know. To make the point for new readers more bluntly, one could use
this same series of steps to claim the discovery of any novel genetic sequence whatsoever - whether it be a “virus” or “the
devil’s mark,” “cooties” or proof of discovering the lingering genes of an alien. It’s a textbook example of pseudo-science built
upon the logical sleight of hand known as “begging the question.” And that’s just the tip of the iceberg for logical problems with
making any sort of conclusion based on the above steps. 

But let’s continue - for the refrain consistently from virology’s apologists was that none of these logical problems mattered, the
math was so complex and so profound that it proved virology had been right all along, and anyone who questioned it simply
couldn’t understand.

Enter the mathematician from Hamburg.  His paper is below, and you are welcome to skip to it of course. But it’s written in
rather heady language, so I will take a moment to summarize it here.

As you will see, the mathematician began his analysis by downloading the data set of the complete RNA fragmentation from
the original experiment and attempting to simply repeat the computer steps taken in the paper. 

He found that even these steps were not replicable by a computer.   The sequences output by the software which claimed to
find “SARS-CoV-2” could not be output by another computer running the same software. 

This is no small point! As most know, basic scientific rigor demands that experiments must be replicable for their conclusions
to be considered valid - but the non-replicable nature of the SARS-CoV-2 sequencing goes far beyond that.  We’re not talking
about being able to replicate an experiment that happened in living nature; we are talking about a computer running the same
software upon the same data-set not being able to replicate what was claimed to have happened on another computer running
the same software on the same data-set! 

To make this clear, it’s as if Fan Wu et al claimed their computer could spell a word from a Scrabble set with more “P”s than
the Scrabble set included. 

However, that is only the beginning. The mathematician went ahead and assumed that the original data set and original output
were correct to continue his analysis. 

What he found lays bare that any conclusion based on this data that the patient studied in Wuhan had a novel virus was
entirely unsubstantiated.  

First, again, he makes clear that the sequences Fan Wu et al claimed to have outputted could NOT be assembled from the bits
of RNA catalogued by the computer in the patient sample. 

Second, he found that there was no way to tell whether the assembled sequence (later called SARS-CoV-2) came from human
or non-human RNA. In other words, there is nothing in the experiment to show whether the sequence was assembled FROM a
“virus” in the sample or just from random bits of RNA in the sample.

Third, he found that there was no way to tell whether the assembled sequence came from actually-existing RNA in the sample
or was compiled from RNA markers that were there simply as a by-product of the PCR amplification the sample was exposed
to. 

Fourth, he found that up to 17% of the final sequence was based on RNA contigs specifically targeted and then “found” by the
PCR process at cycle thresholds of ct 35 to 45, cycle counts well known in the literature to “find” anything you want. 

Fifth, he found that these contigs were significantly MORE likely to have come from the PCR process itself than the original
sample, and that it was HIGHLY unlikely that all of the SARS-CoV-2 sequence contigs (or even most) came from the original
sample.
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Sixth, he found that contigs in the remaining data sample AFTER the Fan Wu paper claims to have filtered it for known human
RNA, matched known human RNA. 

Seventh, he found that the final (SARS-CoV-2) sequence claimed to match “corona viruses” didn’t even match these
theoretical sequences unless an “error rate” was included that was over 10 percent.

Eighth, he sought to discover whether one could take the sample and “find” other claimed viruses in it. He searched for
“Hepatitus” and “HIV” and found BOTH of them to have lower error rates than “SARS-CoV-2.”

Ninth, he searched for the claimed sequences of “Ebola”  and “Marburg virus” and “found” these in the sample as well, at
comparable error rates to “SARS-CoV-2.”

Tenth, he found that no control experiments were conducted to rule out any of the above or other possibilities. 

In conclusion, the mathematician writes “we were able to substantiate our hypothesis that the claimed viral genome
sequences are misinterpretations in the sense that they have been or are being constructed unnoticed from non-viral
nucleic acid fragments.”

In other words there is nothing in the math to suggest concluding that a novel virus had been found, or was in any way the
cause of the original man’s sickness - in fact it is the reverse - it is MORE likely based on the data that the sequence compiled
by the computer and that Fan Wu claimed to be “SARS-CoV-2” was not from a “virus.”

A close read of the mathematician’s paper indeed suggests and explains that it’s far MORE likely that the “SARS-CoV-2”
sequence was built from random bits of RNA floating in the sample combined with specifically-generated “discoveries” of RNA
fragments created by PCR for the very purpose of “finding” them.  

When we remember that this Fan Wu paper formed, in essence, the bedrock of the “scientific” foundation of the claimed
pandemic, it’s hard to say whether one should laugh or cry. It was upon the conclusion of this paper that the PCR testing was
designed, and the world was tested for this “novel virus.” It was upon this paper that synthetic “virus” sequences were built by
laboratories to test the “virus” for its qualities and to study its “nature.”

It was upon this claimed sequence by Fan Wu et al that media pundits and pseudo-scientist apologists claimed mathematical
complexity beyond the ability of anyone outside of their field to understand or comment upon, and thus sought to shut down
any and all criticism. 

And it was upon this paper’s conclusions that the claimed “vaccine” was said to have been designed, and billions of people
pressured into injecting themselves. It was the logical and mathematical ruse at the very heart of the pandemic.

But lest I steal the thunder from his analysis further, here is the reprint of the mathematician’s paper below. 

Do share your thoughts after reading.

Structural analysis of sequence data in virology

An elementary approach using SARS-CoV-2 as an example

Author

By a mathematician from Hamburg, who would like to remain unknown

Abstract

De novo meta-transcriptomic sequencing or whole genome sequencing are accepted methods in virology for the detection of
claimed pathogenic viruses. In this process, no virus particles (virions) are detected and in the sense of the word isolation,
isolated and biochemically characterized. In the case of SARS-CoV-2, total RNA is often extracted from patient samples (e.g.:
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bronchoalveolar lavage fluid (BALF) or throat- nose swabs) and sequenced. Notably, there is no evidence that the RNA
fragments used to calculate viral genome sequences are of viral origin.

We therefore examined the publication "A new coronavirus associated with human respiratory disease in China" [1] and the
associated published sequence data with bioproject ID PRJNA603194 dated 27/01/2020 for the original gene sequence
proposal for SARS-CoV-2 (GenBank: MN908947.3). A repeat of the de novo assembly with Megahit (v.1.2.9) showed that the
published results could not be reproduced. We may have detected (ribosomal) ribonucleic acids of human origin, contrary to
what was reported in [1]. Further analysis provided evidence for possible nonspecific amplification of reads during PCR
confirmation and determination of genomic termini not associated with SARS-CoV-2 (MN908947.3).

Finally, we performed some reference-based assemblies with additional genome sequences such as SARS-CoV, Human
immunodeficiency virus, Hepatitis delta virus, Measles virus, Zika virus, Ebola virus, or Marburg virus to study the structural
similarity of the present sequence data with the respective sequences. We have obtained preliminary hints that some of the
viral genome sequences we have studied in the present work may be obtained from the RNA of unsuspected human samples.

Keywords

SARS-CoV-2, COVID-19, Virus, De novo Assembly, Whole genome sequencing, WGS, Bioinformatics, PCR, SARS-CoV, Bat
SARS-CoV, Human immunodeficiency virus, HIV, Hepatitis virus, Measles virus, Zika virus, Ebola virus, Marburg virus.

Introduction

To construct viral genome sequences, nucleic acids (RNA or DNA) are isolated from various nucleic acid sources such as
bronchoalveolar lavage fluid (BALF) [1, 2], nasopharyngeal swabs [3, 4, 5, 6, 12, 13], cell culture components or cell culture

supernatants [2, 11, 12, 13, 14, 16], as well as from human [8, 9, 10, 16] and animal samples [7, 15] and sequenced. In this
process, the nucleic acids obtained are not exclusively from previously isolated (virus) particles, i.e., separated from everything
else, but often from the entire sample. Thus, the origin of the nucleic acid fragments used to calculate the genome sequences
is a priori unclear.

In the case of ribonucleic acids (RNA), this is first transcribed into cDNA using RNA- dependent DNA polymerase. The DNA or
cDNA is then fragmented with the aid of enzymes and amplified by polymerase chain reaction (PCR) before the actual
sequencing, i.e., the determination of the nucleotide sequence of the short DNA or cDNA fragments, takes place. During
amplification, in addition to random primer sequences (random hexamers), highly specific primer sequences are also used
depending on the reference or target genomes under consideration [e.g.: 1, 3, 4, 5, 6,

7, 8, 17, 18]. Finally, the sequence data thus obtained are processed using bioinformatics algorithms.

Two common methods for determining viral genome sequences represent de novo meta-transcriptomic assembly [1, 12] and
whole genome sequencing [3, 4, 5, 6, 17, 18]. While de novo meta-transcriptomic assembly often uses no reference
sequences or only downstream reference sequences, whole genome sequencing uses a large number of specific primer
sequences, some of which already together cover 4% to 17% of the target genome [1, 17]. For amplification of the cDNA, 35
to 45 cycles are often used [1, 6, 17]. 

In the case of SARS-CoV-2 (GenBank: MN908947.3) [1], the viral genome sequence proposal was calculated by de novo
meta-transcriptomic assembly of total RNA from the BALF of a patient in Wuhan, China. The assemblers Megahit (v.1.1.3) and
Trinity (v.2.5.1) were used to assemble the contigs. Megahit generated a total of 384,096 (200 nt - 30,474 nt) and Trinity
computed 1,329,960 (201 nt - 11,760 nt) contigs. The large differences between the two assemblages are noteworthy.
According to [1], the longest contig assembled with Megahit showed a high nucleotide similarity (89.1%) with the genome bat
SL-CoVZC45 (GenBank: MG772933) and was used to design primers for PCR confirmation and genome termini.
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Viral genome organization was determined by sequence alignment to two representative species of the genus
Betacoronavirus, a human-associated coronavirus (SARS-CoV Tor 2, GenBank: AY274119) and a bat-associated coronavirus
(bat SL- CoVZC45, GenBank: MG772933).

No pathogenic viral particle uniquely associated with the MN908947.3 sequence was identified and biochemically
characterized from the patient sample. Rather, total RNA was extracted and processed from a patient's BALF. Evidence is
lacking that only viral nucleic acids were used to construct the claimed viral genome for SARS-CoV-2. Further, with respect to
the construction of the claimed viral genome strand, no results of possible control experiments have been published. This is
equally true for all other reference sequences considered in the present work. In the case of SARS-CoV-2, an obvious control
would be that the claimed viral genome cannot be assembled from unsuspected RNA sources of human, or even other, origin.

In the present publication, we investigated the reproducibility of de novo assemblies using the original published sequence
data for the original work on coronavirus SARS- CoV-2 [1]. We further investigated the structural similarity of the present
sequence data with other publicly available viral reference sequences for (bat) SARS-CoV [1, 7, 13, 14], Human
immunodeficiency virus [8], Hepatitis delta virus [9], Measles virus [11, 12], Zika virus [10], Ebola virus [15] and Marburg virus
[16] (Tables and Figures: Table 3). For this purpose, we present here a simple bioinformatics protocol. To validate our results,
we also considered randomly generated and fictional genome sequences to rule out pure randomness in our results.

Main section

Renewed de novo assembly of published sequence data

To repeat the de novo assembly, we downloaded the original sequence data (SRR10971381) from 27/01/2020 on 11/30/2021
using the SRA tools [19] from the Internet. To prepare the paired-end reads for the actual assembly step with Megahit (v.1.2.9)
[20], we used the FASTQ preprocessor fastp (v.0.23.1) [21]. After filtering the paired-end reads, 26,108,482 of the original total
of 56,565,928 reads remained, with a length of about 150 bp. A large proportion of the sequences, presumably a majority of
those of human origin were overwritten by the authors with "N" for unknown and therefore filtered out by fastp. This is to be
regarded as problematic in the sense of scientificity, since not all steps can be retraced or reproduced. For the elaborate contig
generation from the remaining short sequence reads, we used Megahit (v.1.2.9) using the default setting.

We obtained 28,459 (200 nt - 29,802 nt) contigs, significantly less than described in [1]. Deviating from the representations in
[1], the longest contig we assembled comprised only 29,802 nt, 672 nt less than the longest contig with 30,474 nt, which
according to [1] comprised almost the entire viral genome. Our longest contig showed a perfect match with the MN908947.3
sequence at a length of 29,801 nt (Tables and Figures, Tables 1, 2). Thus, we could not reproduce the longest contig of 30,474
nt, which is so important for scientific verification. Consequently, the published sequence data cannot be the original reads
used for assembly.

After assembling the contigs, we determined the respective coverage richness by mapping the short sequences to the 28,459
determined contigs using Bowtie2 (v.2.4.4) [22]. We then matched the 50 contigs with the highest coverage abundance and
the 50 longest contigs to the nucleotide database (Blastn) on 12/05/2021 and 12/20/2021, respectively. The detailed query
results can be found in Tables and Figures: Tables 1, 2.

A comparison of our results (Tables and Figures: Table 1) with those from [1, Supplementary Table 1. The top 50 abundant
assembled contigs generated using the Megahit program.] show remarkable differences. In the following, the contig IDs from
[1] are preceded by "1_" to better distinguish them from our contig IDs. In general, it can be stated that our query hits
regarding the accession numbers do not exactly match those from [1]. With respect to the subject descriptions, we observed a
good match for the most part. Further, with the exception of the longest contig (1_k141_275316), our contigs were found to
have greater length and tended to have greater richness of coverage. The case is clear for contig 1_k141_179411 compared
to contig k141_12253. The former has a length of 2,733 nt, while the latter is 5,414 nt long. This provides the first possible
indication that nonspecific amplification of sequence reads not associated with SARS-CoV-2 occurred during PCR
confirmation with primers constructed for MN908947.3 from 1_k141_275316 (30.474 nt).
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At this point, the contig with the identification k141_27232, with which 1,407,705 sequences are associated, and thus about
5% of the remaining 26,108,482 sequences, should be discussed in detail. Alignment with the nucleotide database on
05/12/2021 showed a high match (98.85%) with "Homo sapiens RNA, 45S pre- ribosomal N4 (RNA45SN4), ribosomal RNA"
(GenBank: NR_146117.1, dated 04/07/2020). This observation contradicts the claim in [1] that ribosomal RNA depletion was
performed and human sequence reads were filtered using the human reference genome (human release 32, GRCh38.p13). Of
particular note here is the fact that the sequence NR_146117.1 was not published until after the publication of the
SRR10971381 sequence library considered here.

This observation emphasizes the difficulty of determining a priori the exact origin of the individual nucleic acid fragments used
to construct claimed viral genome sequences.

Reference-based sequence structure analysis

Basically, we mapped the paired-end reads (2x151 bp) with BBMap [23] to the reference sequences we considered (Tables
and Figures: Table 3) using relatively unspecific settings. We then varied the minimum length (M1) and minimum (nucleotide)
identity (M2) with reformat.sh to obtain corresponding subsets of the previously mapped sequences with appropriate quality.
Increasing minimum length M1 or minimum nucleotide identity M2 thereby increases the significance of the respective
mapping. Subsequently, we formed consensus sequences with the respective subsets of selected quality with respect to the
selected reference. We set all bases with a

quality lower than 20 to "N" (unknown). A quality of 20 means an error rate of 1% per nucleotide, which can be considered
sufficient in the context of our analyses. Finally, the assessment of the agreement between reference and consensus
sequences was performed using BWA [24], Samtools [25], and Tablet [26]. The ordered pair (M1; M2)

= (37; 0.6) was just chosen to give error rates F1 and F2, respectively, of less than 10% for reference LC312715.1. The results
of all calculations performed are shown in Tables and Figures: Table 4. The calculations show the highest significance for the
choice of the ordered pair (37; 0.6), which can be seen from the highest error rates in each case. Comparable significance is
provided by the ordered pairs (47; 0.50) and (25; 0.62). While the genome sequences associated with coronaviruses show
error rates approximately above 10% for all ordered pairs considered (M1; M2), the error rates of the two sequences
LC312715.1 (HIV) and NC_001653.2 (Hepatitis delta) are below 10% and decrease further for the ordered pairs (32; 0.60) and
(30; 0.60). The sequence MG772933_short consists mainly of the part that is not coverable with the SARS-CoV-2 associated
reads (see Tables and Figures: Figure 3). Again, no improvement could be achieved by reducing the values for M1 and M2.
The error rates for sequences NC_039345.1 (Ebola virus), NC_024781.1 (Marburg virus), AF266291.1, and KJ410048.1
(Measles virus) are significantly higher than those for LC312715.1 and NC_001653.2. While the nucleic acid sequences used
to calculate the former genomes were propagated in Vero cells, the nucleic acid sequences used for LC312715.1 and
NC_001653.2 originated directly from samples of human origin (Tables and Figures: Table 3). Therefore, the question arises
whether this result is due to structural differences of the respective nucleic acid sources or to the respective sequencing
protocols used. For example, the reverse transcriptase used to convert RNA into cDNA or the primer sequences used for
amplification as well as the amplification cycles could possibly lead to differences in the sequence libraries obtained.

The highest error rates F1 and F2 are shown by the randomly generated fictional genome sequences rnd_uniform,
rnd_wuhan, rnd_wh_mk_1 and rnd_wh_mk_2, so the results found here are not purely random.

 Graphical analysis of coverage distributions and read lengths

After observing the possibility of forming consensus sequences with high quality with respect to some reference sequences,
we analyzed the coverage distribution of the associated short sequence reads (Tables and Figures: Figures 1-22) and the
distribution of read lengths (Tables and Figures: Figures 23-25). To do this, we previously mapped the short sequence reads to
their respective reference sequences using BBMap, ((M1; M2) = (37; 0.60)). In addition to the short sequences, we also
mapped the 26 primer pairs [1, Supplementary Table 8. PCR primers used in this study.] for whole genome sequencing of
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SARS-CoV-2 (GenBank: MN908947.3) to the reference genomes under consideration. Subsequent analysis was performed
via Tablet and the spreadsheet program Excel.

 First, we consider the randomly generated reference rnd_uniform. Comparable observations hold for the randomly generated
reference genomes rnd_wuhan, rnd_wh_mk_1, and rnd_wh_mk_2 (Tables and Figures: Figures 14-16).

Reference - rnd_uniform

Genome length

29.903

Number of reads

46.288

Ø Read length

41,96

P(Covering a nucleotide)

0,00140307

Lambda

0,01539754

EN (Expected coverage)

64,9454

VARN (Exponential distribution)

4.218

VARN (Trimmed 99,5%)

4.125

Covered nucleotides

29.903

Coverage in %

100,00%

Primer

Genome length

29.903

Number of reads

52
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Ø Read length

23,81

P(Covering a nucleotide)

0,00079616

EN (Expected coverage)

0,0414

VARN (Binomial distribution)

0,0414

Covered nucleotides

923

Coverage in %

3,09%

Error rate in %

36,70%

Figure 13: Reference rnd_uniform. a) rnd_uniform_reads mapped using BBMap, (M1; M2) = (37;
0,60). b) rnd_uniform_primer mapped using BBMap. c) Exponential distributed coverage was generated by stochastic
simulation using the inversion method. d) The 26 primer pairs ([1, Supplementary Table 8. PCR primers used in this study.])
are unevenly distributed across the entire reference genome. The primer positions correlate only weakly with areas of high
nucleotide coverage, each comprising only a few nucleotides. e) The distribution of rnd_uniform_reads appear largely random.
The variance of the exponential distribution considered agrees well with the trimmed empirical variance.

The coverage (rnd_uniform_reads) varies randomly and relatively homogeneously across all nucleotide positions. The
structure is comparable to the randomly generated coverage (exponential distributed coverage), although the variance
appears somewhat lower. At a few isolated nucleotide positions, the coverage shows high coverage compared to the average,
but each of these only spans a few contiguous nucleotide regions. A correlation with the primer positions is only weakly
pronounced. The purely random appearing coverage with the short sequence reads correlates with a non- continuous
mappable consensus sequence and high error rate F1 of 38.60%. Thus, the random (inner) nucleotide structure of the
stochastically simulated reference sequence "rnd_uniform" is rather absent from the sequence data examined here.

In contrast, we now consider the reference genome for SARS-CoV-2 (GenBank: MN908947.3).  

Reference - MN908947.3

Genome length

29.903

Number of reads

121.779

Ø Read length
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145,56

P(Covering a nucleotide)

0,00486776

EN (Expected coverage)

592,7907

VARN (Binomial distribution)

589,9052

Covered nucleotides

29.903

Coverage in %

100,00%

Primer

Genome length

29.903

Number of reads

52

Ø Read length

23,75

P(Covering a nucleotide)

0,00079423

EN (Expected coverage)

0,0413

VARN (Binomial distribution)

0,0413

Covered nucleotides

1.235

Coverage in %

4,13%

Error rate in %

0,00%
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Figure 1: Reference MN908947.3. a) MN908947_reads mapped with Bowtie2 using default settings.

MN908947_primer mapped using BBMap. c) Quantiles were determined from EN and VARN under the distribution hypothesis
of a binomial distribution. d) The 26 primer pairs ([1], Supplementary Table 8. PCR primers used in this study.) are evenly
distributed across the entire reference genome. The primer positions correlate with areas of high nucleotide coverage.

In contrast to Figure 13, the coverage distribution shows more of a wave pattern with regular significantly increased nucleotide
covers. The 26 primer pairs are evenly distributed over all nucleotide positions of the reference sequence. Primer positions are
often located near nucleotide positions with high nucleotide coverage compared to the average. This indicates that not all parts
of the reference genome were amplified equally. Assuming that all 29,903 nucleotide positions are equally likely to occur in
SARS-CoV-2 associated reads, the coverage for each nucleotide position should be between the two lines with 99.5%
probability (assuming a binomial distribution). This

 is not the case for approximately 90% of nucleotide positions. A priori, one would expect that if sufficient viral RNA is present
in the sample and sufficient sequence pieces are read, homogeneous coverage of nucleotides within the viral genome would
be achieved.

The following graph allows studying the distributions of the read lengths of the references just considered (rnd_uniform and
MN908947.3)

    b)
                    d)

                                    e) f)

                                Figure 23: a)-f) Mapped using BBMap, (M1; M2) = (37; 0,60). Analysis in Excel.

 Figure 23e) shows the distribution of read lengths in the case of the reference "rnd_uniform". The average read length is
41.96 nt, only slightly to the right of the maximum of the distribution. In comparison, the distribution for reference MN908947.3,
Figure 23a) shows a prominent (random) region similar to Figure 23e) and a distinct region with reads of about 150 nt in
length. The average read length is over 110 nt. All reference sequences with a comparable and therefore rather random
distribution of read lengths as in the stochastically simulated reference "rnd_uniform" (Tables and Figures: Figure 23d), f);
Figure 24d), e), f); Figure 25a) - c)) also show high error rates F1 and F2 (Tables and Figures: Table 4).

 This finding is underscored by the following analysis. In order to better understand the internal structure of the published
approximately 56 million sequences, we considered the additional condition maxlength=100 for the sequence MN908947.3
during subset formation following mapping with BBMap in addition to M1 and M2.

Reference - MN908947.3

Genome length

29.903

Number of reads

121.779

Ø Read length

145,56

P(Covering a nucleotide)

0,00486776
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EN (Expected coverage)

592,7907

VARN (Binomial distribution)

589,9052

Covered nucleotides

29.903

Coverage in %

100,00%

Reference - MN908947.3 - Short reads

Genome length

29.903

Number of reads

59.949

Ø Read length

46,24

P(Covering a nucleotide)

0,00154643

Lambda

0,01078668

EN (Expected coverage)

92,7070

VARN (Exponential distribution)

8.595

VARN (Trimmed 99,5%)

19.129

Covered nucleotides

29.903

Coverage in %

100,00%

Figure 2: Reference MN908947.3. a) MN908947_reads mapped with Bowtie2 using default settings.
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MN908947_short_reads mapped using BBMap, (M1; M2) = (37 (max. 100); 0.60). c) Exponential distributed coverage was
generated by stochastic simulation using the inversion method. The coverage distribution MN908947_short_reads show a
more random pattern, but has a higher trimmed variance. This is mainly due to the few swings in the coverage distribution.

By excluding all mappable sequences longer than 100 nucleotides, essentially the approximately 120,000 reads associated
with SARS-CoV-2 were removed. The coverage distribution of the remaining short sequences now appears random,
analogous to Figure 13. Again, this correlates with high error rates R1 (29.90%) and R2 (29.96%). This indicates that no
significant structure of reference MN908947.3 is included in the published sequences, except for the approximately 120,000
(Tables and Figures. Table 1) associated short reads.

Before going into detail about some of the reference genomes we examined, we would first like to look at the coverage of two
other contigs k141_12253 and k141_20796. While the contig identified as k141_12253 is characterized by a relatively high
coverage, k141_20796 is among the three longest contigs calculated.

Reference - k141_12253

Genome length

5.414

Number of reads

213.744

Ø Read length

142,04

P(Covering a nucleotide)

0,02623561

EN (Expected coverage)

5607,7039

VARN (Binomial distribution)

5460,5824

Covered nucleotides

5.414

Coverage in %

100,00%

Primer

Genome length

5.414

Number of reads

38
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Ø Read length

22,82

P(Covering a nucleotide)

0,00421422

EN (Expected coverage)

0,1601

VARN (Binomial distribution)

0,1595

Covered nucleotides

812

Coverage in %

15,00%

Error rate in %

37,30%

Figure 18: Reference k141_12253. a) k141_12253_reads mapped with Bowtie2 using default settings.

b) k141_12253_primer mapped using BBMap.

The contig k141_12253 shows high similarity to the bacterium Leptotrichia (GenBank: CP012410.1). Of the 52 published
primer sequences, 38 could be mapped to reference k141_12253 with a relatively high error rate of 37.30%. The coverage
distribution turns out to be extremely inhomogeneous and shows, especially within the first 500 nucleotides, an extremely high
nucleotide coverage compared to the average. The areas with a high coverage correlate with the determined primer positions.
This could indicate that not exclusively SARS-CoV-2 associated reads were amplified in large amounts. Considering the
relatively high error rate of 37.30%, this would imply a relatively non-specific amplification. Thus, the question arises whether
reads obtained

  by amplifying the cDNA with the specific primer sequences were already present in the initial sample or were generated by
the procedure itself.

Reference - k141_20796

Genome length

13.656

Number of reads

10.287

Ø Read length

142,11
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P(Covering a nucleotide)

0,01040648

EN (Expected coverage)

107,0515

VARN (Binomial distribution)

105,9374

Covered nucleotides

13.645

Coverage in %

99,92%

Primer

Genome length

13.656

Number of reads

47

Ø Read length

23,49

P(Covering a nucleotide)

0,00172008

EN (Expected coverage)

0,0808

VARN (Binomial distribution)

0,0807

Covered nucleotides

1.053

Coverage in %

7,71%

Error rate in %

35,80%

Figure 21: Reference k141_20796. a) k141_20796_reads mapped with Bowtie2 using default settings.
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b) k141_20796_primer mapped using BBMap.

Contig k141_20796, which has a high match to the bacterium Veillonella parvula (GenBank: LR778174.1), shows lower
coverage with associated reads compared to the contig with identification k141_12253. The nucleotide coverage structure is
similar to that of SARS-CoV-2 (GenBank: MN908947.3). Notably, the coverage is again inhomogeneous, indicating uneven
amplification. Due to the higher nucleotide length, 47 of the 52 published primer sequences could now be mapped to the
reference contig with a mean error rate of 35.80%. Again, primer positions correlate well with areas of

high nucleotide coverage. This could again indicate non-specific amplification of sequences not associated with SARS-CoV-2
(GenBank: MN908947.3).

  In the present section, we will discuss in more detail the reference sequences "Human immunodeficiency virus 1" (GenBank:
LC312715.1) and "Measles virus genotype D8 strain MVi/Muenchen" (GenBank: KJ410048.1). All other figures can be found
in the supplementary materials (Tables and Figures: Figures 1-22 and Figures 23-25).

Reference - LC312715.1

Genome length

8.819

Number of reads

65.196

Ø Read length

51,84

P(Covering a nucleotide)

0,00587873

EN (Expected coverage)

383,2696

VARN (Binomial distribution)

381,0165

Covered nucleotides

8.819

Coverage in %

100,00%

Primer

Genome length

8.819

Number of reads
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46

Ø Read length

23,54

P(Covering a nucleotide)

0,00266963

EN (Expected coverage)

0,1228

VARN (Binomial distribution)

0,1225

Covered nucleotides

1.031

Coverage in %

11,69%

Error rate in %

38,00%

Figure 6: Reference LC312715.1. a) LC312715.1_short_reads mapped using BBMap, (M1; M2) = (37;
0.60). b) LC312715.1_primer mapped using BBMap.

Already in the previous section, a high structural similarity of the published sequences with the reference sequence
LC312715.1 was shown. The calculated consensus sequence showed relatively lower error rates R1 = 8.60% and R2 = 8.83%
compared to e.g. the SARS associated references. The Figure 6 shows clear differences to the Figure 13. The coverage
distribution also shows more of a wave pattern with relatively regular areas of particularly high coverage and is therefore
clearly different from the coverage distribution of the random reference "rnd_uniform". The distribution of read lengths (Figure
23b), compare also c)) also differs significantly from the more random distributions and shows a significant number of
mappable reads with lengths up to about 110 nt. The average read length of 51.84 nt is also higher than for "rnd_uniform", for
example.

Again, it is interesting to note the position of the primer sequences with respect to areas of high nucleotide coverage compared
to medium coverage. A total of 46 of the 52 primer sequences could be assigned to the reference considered here with an
error rate of 38.00%. Figure 6 suggests that short sequence reads associated with reference LC312715.1 were also amplified
during PCR confirmation, despite the fact that the primer sequences could only be assigned to the reference with a relatively
high error rate.

  Finally, let us turn to reference KJ410048.1 (Measles virus).

Reference - KJ410048.1

Genome length

15.894
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Number of reads

42.849

Ø Read length

42,38

P(Covering a nucleotide)

0,00266641

EN (Expected coverage)

114,2528

VARN (Binomial distribution)

113,9482

Covered nucleotides

15.894

Coverage in %

100,00%

Primer

Genome length

15.894

Number of reads

49

Ø Read length

23,33

P(Covering a nucleotide)

0,00146763

EN (Expected coverage)

0,0719

VARN (Binomial distribution)

0,0718

Covered nucleotides

1.115

Coverage in %
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7,02%

Error rate in %

35,10%

Figure 10: Reference KJ410048.1. a) KJ410048.1_short_reads mapped using BBMap, (M1; M2) = (37;
0,60). b) KJ410048.1_primer mapped using BBMap.

The coverage distribution differs significantly from that in Figure 6 and shows some similarities with the distribution of
associated sequence reads for "rnd_uniform", with less variation in areas of lower coverage. The distribution of read lengths
(Tables and Figures: Figure 24d)) as well as the average read length of 42.38 are comparable to the data of "rnd_unifom" and
also correlate with relatively high error rates F1=28.70% and F2=28.79%.

Discussion and outlook

We examined published sequence data (BioProject accession number PRJNA603194 in the NCBI Sequence Read Archive
(SRA) database) on the genome sequence for SARS-CoV-2 (GenBank: MN908947.3) using a simple bioinformatics approach.
The methods we used are not specific to SARS-CoV-2 and can be applied to other sequence data without special
modifications.

First, we repeated the contig generation with Megahit (v.1.2.9) using the available sequence data and obtained significantly
different results compared to the representations in [1]. In particular, we were unable to reproduce the longest contig with a
length of 30,474 nt, which according to [1] comprised almost the entire viral genome and acted as the basis for primer design.
On the contrary, the longest contig we generated (29,802 nt) showed a nearly complete match with reference MN908947.3.
Consequently, the published sequence data cannot be the original short reads used for contig generation. This is to be
regarded as extremely problematic in the context of scientific publications, since in this way it is no longer possible to verify the
published results. The possibility to verify published scientific hypotheses is the essence of living science.

Contrary to what was reported in [1], we may have found contigs with high coverage associated with (ribosomal) ribonucleic
acids of human origin. Thus, it is possible that not all human-associated nucleic acids were eliminated in the construction of
SARS- CoV-2. Further, no evidence of the presence of viral nucleic acids in the patient sample was provided and,
consequently, there is a possibility that human or nonviral nucleic acid fragments were used to construct the claimed viral
sequence MN908947.3 to a significant extent without detection. This possibility would have to be excluded by control
experiments.

In all publications on the reference genomes analyzed in this study, the necessary evidence on the exact origin of the
sequence fragments used for construction was also not provided and the necessary control experiments were not published.

We would like to mention here that control experiments may have already been performed many times without being noticed,
showing the possibility of constructing SARS-CoV-2 genomes from non-infectious human samples. For example, whole
genome sequencing from samples with a baseline Ct value greater than 35 is reported in [5] and [17]. This could be a
refutation for the viral model for SARS-CoV-2.

The analysis of the nucleotide coverage distributions as well as the length distributions of the mappable sequence reads for
the respective reference sequences leads to the hypothesis of a possible unintentional amplification of sequence reads not
associated with SARS-CoV-2. Further, along with this, the possibility of accidental generation of sequences that were not
present in the initial sample but were generated only by the amplification conditions, such as the primer sequences used and
the cycles performed, must be considered. This possibility therefore requires the performance of appropriate control
experiments.
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In addition to attempting to replicate the assembly published in [1] with the published sequence reads, we considered a simple
approach for analyzing the internal structure of large datasets of short sequence reads. With the sequence data at hand, we
were able to compute consensus sequences for the reference genomes LC312715.1 (HIV) and NC_001653.2 (Hepatitis delta
virus) with higher goodness than for those reference sequences we considered associated with coronaviruses. This was
particularly true for bat-SL-CoVZC45 (GenBank: MG772933.1), which led to the origin hypothesis of SARS-CoV-2. Thus, we
were able to substantiate our hypothesis that the claimed viral genome sequences are misinterpretations in the sense that
they have been or are being constructed unnoticed from non-viral nucleic acid fragments. In particular, our results underscore
the urgent need to perform appropriate control experiments. For each suspected pathogenic viral genome sequence, an
obvious protocol would be to attempt assembly of the genome sequences from corresponding non-suspect samples using
identical protocols.

We observed high R1 and R2 error rates in the reference genomes for measles, Ebola, or Marburg, where the nucleic acid
fragments used for construction were propagated in Vero cells. It remains an open question so far whether this is due to the
nucleic acid sources themselves, or to the amplification conditions used (e.g. primer sequences and cycle number) or
sequencing protocols (e.g. the polymerases and reverse transcriptases used).

With regard to our results, in addition to publishing the final sequence data used, we always recommend publishing sequence
data that resulted only from amplification with random hexamers and moderate cycle numbers to provide the most unbiased
data possible for structural analysis.Material and methods

Coverage depth of a reference sequence with short sequence reads

Let 𝐺 denote the length of the reference sequence, Ø𝐿 the average read length, 𝑛 the number of short sequences reads, and
𝑁 the random average depth of coverage of the reference sequence with the short sequence reads. Then

𝐸𝑁 = 𝑛 ⋅

Ø𝐿

𝐺

 The expression Ø𝐿 can be viewed as the probability of coverage of a nucleotide within

𝐺

the reference sequence with a short sequence read.

Generation of random reference sequences

The following theorem allows the simulation of a random variable 𝑋 with cumulative distribution function 𝐹.

Theorem (Inversion principle) [28]. Let 𝑈 be a random variable equally distributed on the interval (0,1). Let 𝑋 be a random
variable with cumulative distribution function

𝐹, and let

𝐹−1(𝑦) ≔ inf {𝑥 ∈ ℝ|𝐹(𝑥) ≥ 𝑦}.

Then applies

𝐹−1(𝑈) ~ 𝑋.

Let 𝑈𝑖, 𝑖 = 1, … ,29.903 be independently identical equally distributed random variables on the interval (0,1). Let 𝑝𝑛𝑡, 𝑛𝑡 ∈ {𝐴,

𝑇, 𝐶, 𝐺} denote the probability for the nucleotide
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𝑛𝑡. Then the nucleotide 𝑁𝑖, 𝑖 = 1, … ,29.903 of the randomly generated reference sequence is obtained via

𝑁𝑖

𝐴, 0 < 𝑈𝑖 ≤ 𝑝𝐴,

= {𝑇, 𝑝𝐴 < 𝑈𝑖 ≤ 𝑝𝐴 + 𝑝𝑇,

𝐶, 𝑝𝐴 + 𝑝𝑇 < 𝑈𝑖 ≤ 𝑝𝐴 + 𝑝𝑇 + 𝑝𝐶,

𝐺, 𝑝𝐴 + 𝑝𝑇 + 𝑝𝐶 < 𝑈𝑖 < 1.

For the reference sequence "rnd_unifom", the uniform distribution on the set {𝐴, 𝑇, 𝐶, 𝐺} was used. To simulate the random
reference sequence "rnd_wuhan", the relative occurrence of nucleotides A, T, C and G in the genome sequence for SARS-
CoV-2 (GenBank: MN908947.3) was chosen as the nucleotide distribution. In the construction of the randomized reference
sequences "rnd_wh_mk_1" and "rnd_wh_mk_2", the conditional probability, conditional on the last and on the last two
nucleotides, respectively, was chosen according to the corresponding empirical frequencies in the sequence for SARS-CoV-2
(GenBank: MN908947.3).

Stochastic simulation of random coverages of a reference sequence

The cumulative distribution function of the exponential distribution with parameter 𝜆 is [28],

𝐹(𝑥) = {1 − 𝑒−𝜆⋅𝑥, 𝑥 > 0,

0, 𝑥 ≤ 0.

 Let 𝑋 be a random variable with distribution function 𝐹. Then 𝐸𝑋 = 1

𝜆

und 𝑉𝐴𝑅𝑋 = 1

 𝜆2

holds.

Bioinformatics methods (structural analysis)

Mapping using BBMap

bbmap.sh ref=$reference.fasta

mapPacBio.sh in=SRR10971381_1.fastq in2=SRR10971381_2.fastq outm=mapped.sam vslow k=8 maxindel=0 minratio=0.1

Selection of the mapped sequences depending on M1 and M2 using BBMap (reformat.sh)

reformat.sh in=mapped.sam out=sample_selection.sam minlength=$M1 (maxlength=100) idfilter=$M2 ow=tCalculation of the
consensus sequence
Preparation using Samtools

samtools view -b sample_selection.sam > sample.bam samtools sort sample.bam -o sample_sort_reads.bam samtools index
sample_sort_reads.bam

Determination of the preliminary consensus sequence
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samtools mpileup -uf mapping/$reference.fasta sample_sort_reads.bam | bcftools call -c | vcfutils.pl vcf2fq >
SAMPLE_cns.fastq

Determination of the final consensus sequence (min. Q20)

seqtk seq -aQ64 -q20 -n N sample_cns.fastq > sample_cns.fasta

Mapping of the consensus sequence to the reference sequence using BWA.

bwa index $reference.fasta

bwa mem $reference.fasta sample_cns.fasta > sample_cns.sam

Review with Tablet and Excel

The assessment was performed using Tablet software for visualization of sequence data and Excel spreadsheet program.
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