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Evidence of Genetic Engineering in SARS-COV-2

Part 6: Stretchy Sticky Sugar Loops

In January 2020, when HIV researchers (Pradhan et

al) identified inserts from HIV in SARS-COV-2

genome they were met with immediate criticism.

Fauci called it “outlandish”

sundayguardianlive.com/news/fauci-des…

Most of the criticism was based on undisputable

facts:
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-the “inserts” are short, a few amino acids that

might have occurred randomly

-they aren’t found in all HIV genomes, the regions

they’re found in are highly variable

-and then RaTG13 came along…

asia.nikkei.com/Spotlight/Caix…

Should we accept RaTG13 at face value? A sequence

“found” by WIV’s Zhengli Shi, as suspicion was

turning to her? A sequence that explains strange

features unseen before SARS-COV-2? Of an isolate

that doesn’t exist? Questions for later.

First let’s discuss the other criticisms…

HIV-1 is structurally quite similar to a coronavirus.

The CoV spike (S) is analogous to HIV’s Env, and its

protein product gp160. Gp160 splits into two parts

(gp41/gp120) much as S splits into S1/S2. HIV’s main

receptor is CD4, rather than ACE2 for SARS
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Gp120 consists of 5 conserved regions interspersed

with 5 variable loops (V1, V2…V5) which are flexible,

and vary in length and sequence between genomes

and over the course of infection (which is long in

HIV). These loops are the source of the inserts found

by Pradhan et al.

One thing that makes it less likely these sequences

occurred by random co-incidence in SARS-COV-2 is

that they are also found in similar structural

positions, i.e. in flexible loops on the surface of the

spike. In other sarbecovs known before 2020 these

loops are much shorter.
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Sorenson and Dalgleish independently identified

these loops as suspect, though without making the

connection to HIV. They pointed out the importance

of the surface position and it’s role enhancing

pathogenesis, by increasing interactions with

coreceptors

minervanett.no/files/2020/07/…
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In HIV a common feature of the variable loops is

that they contain glycosylation sites. This is where

glycans (sugar molecules) from the host attach to

the virus (green blobs in the animation). The virus

uses these to try evade the immune system.

https://twitter.com/i/status/1295725653720027136

The interaction between host and virus

intermediated by the glycans is complex, part of an

evolutionary contest. Some coreceptors on the

host’s cells also bind glycans and some viruses can

exploit this.
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In both HIV-1 and SARS, glycans on the virus were

known to bind to receptors L-SIGN and DC-SIGN

found on the surface of immune system dendritic

cells. Instead of recognizing the virus as a pathogen,

the dendritic cell transports it to a T-Cell which the

virus can then infect.

Earlier SARS researchers had identified several

glycosylation sites important for pathogenesis.

Many of these are also found in SARS-COV-2

including 2 identified as critical for human infection.

But the ones we’re interested in aren’t in SARS, only

HIV.

ncbi.nlm.nih.gov/pmc/articles/P…
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Prior to SARS-COV-2 no sarbecovs had these

extended loops (or they were much shorter).

Aligning these regions with other sarbecov

sequences known at the time there is little

homology with any others – except one: ZC45 (and

its close relative ZXC21), sequenced by China’s PLA.
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There are two types of glycosylation sites, N-linked

and O-linked. An N-linked site consists of an

Asparagine (N) followed by any amino acid, then a

Serine (S) or Threonine (T). An O-linked site is simply

any S or T (these are very common, but attract

glycans less reliably).

We can see clear steps to engineer SARS-COV-2

from ZC45, unlike other sarbecovs (note the

residues in blue are ONLY in ZC45/ZXC21). In genetic

engineering G and S are often used to provide

structural flexibility. These make it less critical to

determine how a protein will fold.
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Homology at these sites are a 3rd piece of evidence

pointing to ZC45 being the precursor to SARS-

COV-2 (others are a mutation in a conserved region

of S2, and near the PALS1 binding motif in E

protein). All may have been deduced from prior

SARS research to increase pathogenicity.

Starting with RatG13 many new sequences
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(Pangolin CoVs, RMYN02, Cambodian CoVs,

BANALs) have been “discovered” purporting to

share similar features. But with what was known in

January 2020, it might have been reasonable to

think SARS-COV-2 was an engineered bioweapon.

In a future thread I’ll look at evidence that these

newly discovered sequences may be fake, and

problems for our understanding of evolution if they

aren’t.

More on S2 and E protein mutations mentioned

above:

https://twitter.com/breakfast_dogs/status

/1473970400367362053?s=20&

t=YDNlHt2KOZYatyLL-sZgjQ

https://twitter.com/breakfast_dogs/status

/1545606228180893696?s=20&t=YDNlHt2KOZYatyLL-

sZgjQ

A new paper out shows that some of these residues

get deleted in recent SARS-COV-2 variants. This

phenomenon is also common around the S1/S2

junction and FCD. This shows that engineers

haven’t got everything right. Nature wants to revert

to shorter loops.

embopress.org/doi/full/10.15…
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The HKNNKS insert, here described as an antibody

binding “supersite”, continues to evolve rapidly,

creating new immune evasive mutants.

https://twitter.com/EllingUlrich/status

/1568194713110323203?s=20&

t=OAMp8CkOcI1w57qXoDhq0g
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Evidence Of Genetic Engineering In Sars-Cov-2: Part 8

Dog'S Breakfast

Evidence of Genetic Engineering in SARS-COV-2: Part 8.88 Mysteries of the

Missing Link: ZC45 Among the first to raise the alarm to the new coronavirus

spreading was an employee at Chinese biotech company Vision Medical. Her

WeChat posts were translated and archived by DRASTIC.

Her story was later published in a @washingtonpost article, but a crucial

detail. was omitted -that she had identified the closest viral sequences to the

new virus as ZC45 and ZXC21, which had several crucial differences to other

known SARS-like viruses.
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ZC45* was found by a team led by the PLA's Nanjing Command, in Zhoushan,

far from the hotspot for SARS-like viruses in SW China/SE Asia. They were

able to infect mice, evidence of potential to jump species.

(*As ZXC21 is a close relative, I'll just refer to ZC45)
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Prior to the pandemic ZC45 didn't receive much attention, perhaps because

key mutations in the RBD indicating human infectivity weren't present. But

elsewhere in the genome there are unique and potentially dangerous

mutations, based on known mechanisms of pathogenicity in SARS1.

https://pbs.twimg.com/media/Fe3nQhyWAAIp5NS.png
https://pbs.twimg.com/media/Fe3nQhyWAAIp5NS.png


These mutations are

-mostly short, 1-2 amino acids changed in otherwise conserved regions

-in regions studied by SARS researchers and identified with pathogenicity

-also found in SARS-COV-2

-but NOT in SARS 1, or any other *previously published* SARS like sequences.

I highlighted *previously published* because there are now other sequences

with these features. But let's put these aside for now as

-these weren't known prior to the pandemic

-they come from WIV, PLA or collaborators

-most only exist on paper, not claimed to exist as live virus

Instead let's apply a reasonable degree of skepticism. Let's assume if

someone had started a global pandemic they may try cover up their

involvement. That coverup may involve posting fake sequences, a simple

task.

If we omit these doubtful sequences a troubling picture emerges

because

-ZC45 shares multiple unique mutations with SARS-COV-2

-These mutations are likely to make it more pathogenic

-ZC45 is a PLA virus
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Since in Jan 2020 these other sequences didn't exist, it may have led some to

suspect SARS-COV-2 is a PLA bioweapon, based on ZC45.

Clearly some scientists had these dark thoughts in Jan. But in Feb that

abruptly changed. They accepted WIV's new paper bat cov RatG13, and later

PLA's pangolin covs UNQUESTIONED as proof similar mutations exist in

nature. Talk of an engineered virus became a "conspiracy theory".

https://pbs.twimg.com/media/Fe3nRkaX0AAc79_.png
https://pbs.twimg.com/media/Fe3nRkaX0AAc79_.png


https://pbs.twimg.com/media/Fe3nSGjXEAIkak9.jpg
https://pbs.twimg.com/media/Fe3nSGjXEAIkak9.jpg


Finding the origin isn't just about assigning blame. The failure to investigate

potentially engineered mutations may have an ongoing high cost in human

health and lives. Let's look at the mutations and what was known about the

regions they occur, from earlier SARS research.

First, a single amino acid mutation in a conserved part of S2. All 3 nucleotides

differ. This is highly unlikely to happen in nature. This region in SARS was

studied by Mike Farzan, Kristian Andersen's colleague at Scripps. Perhaps

this is why he initially suspected engineering?
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We can deduce from Farzan et al, substituting a Cysteine for Alanine here

might enhance fusion between virus and host cells, increasing viral load.

Subsequent study of this region happened at China's Fudan University

(where Eddie Holmes is a guest Prof).

pubmed.ncbi.nlm.nih.gov/17134730/
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Palmitoylation of the cysteine-rich endodomain of the SARS-coronavirus

spike glycoprotein is important for spike-mediated cell fusion - PubMed The

SARS-coronavirus (SARS-CoV) is the etiological agent of the severe acute

respiratory syndrome (SARS). The SARS-CoV spike (S) glycoprotein mediates

membrane fusion events during virus entry and vir…

https://pubmed.ncbi.nlm.nih.gov/17134730/

Next, a region in the Envelope (E) protein that was studied first by scientists

at Baylor College. It was shown responsible for massive death of T-Cells

(lymphopenia) in SARS-1 patients.

pubmed.ncbi.nlm.nih.gov/16048439/

https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/17134730/
https://pubmed.ncbi.nlm.nih.gov/16048439/
https://pubmed.ncbi.nlm.nih.gov/16048439/
https://pbs.twimg.com/media/Fe3nTemWQAIZqyt.jpg
https://pbs.twimg.com/media/Fe3nTemWQAIZqyt.jpg


https://pbs.twimg.com/media/Fe3nTesX0AUpgfx.png
https://pbs.twimg.com/media/Fe3nTesX0AUpgfx.png


Bcl-xL inhibits T-cell apoptosis induced by expression of SARS coronavirus E

protein in the absence of growth factors - PubMed One of the hallmark

findings in patients suffering from SARS (severe acute respiratory syndrome)

is lymphopenia, which is the result of massive lymphocyte death. SARS-CoV

(SARS coronavirus), a novel c… https://pubmed.ncbi.nlm.nih.gov/16048439/

But this mutation is not quite unique. It is seen once before in a distantly

related virus from Kenya, BtKY72, found by US CDC...and Eddie Holmes. The
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virus was found in 2007-09 but only made public in 2019.

pubmed.ncbi.nlm.nih.gov/28077633/
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Surveillance of Bat Coronaviruses in Kenya Identifies Relatives of Human

Coronaviruses NL63 and 229E and Their Recombination History - PubMed

Bats harbor a large diversity of coronaviruses (CoVs), several of which are

related to zoonotic pathogens that cause severe disease in humans. Our

screening of bat samples collected in Kenya from 2007…

https://pubmed.ncbi.nlm.nih.gov/28077633/

A unique mutation at the CTD end of E. This region was first studied by Malik

https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/
https://pubmed.ncbi.nlm.nih.gov/28077633/


Peiris et al HKU Pasteur. It binds host protein PALS1, speculatively enabling

destruction of lung epithelium.

The SARS-COV-2 mutation is thought to strengthen the binding.

pubmed.ncbi.nlm.nih.gov/20861307/

https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pbs.twimg.com/media/Fe3nUUQWAAMCZMd.jpg
https://pbs.twimg.com/media/Fe3nUUQWAAMCZMd.jpg


https://pbs.twimg.com/media/Fe3nUTQWYAIS06s.png
https://pbs.twimg.com/media/Fe3nUTQWYAIS06s.png
https://pbs.twimg.com/media/Fe3nUTIWQAEBr08.png
https://pbs.twimg.com/media/Fe3nUTIWQAEBr08.png


The SARS coronavirus E protein interacts with PALS1 and alters tight junction

formation and epithelial morphogenesis - PubMed Intercellular tight

junctions define epithelial apicobasal polarity and form a physical fence

which protects underlying tissues from pathogen invasions. PALS1, a tight

junction-associated protein, is … https://pubmed.ncbi.nlm.nih.gov/20861307/

HKU Microbiology department also houses the PRC State Key Lab for

Emerging Infectious Disease that contributed to the Pangolin Cov

https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/
https://pubmed.ncbi.nlm.nih.gov/20861307/


sequences.

Chinese defector @drLiMenYang1, then at HKU, discusses her work there, her

supervisors and Malik Peiris:

theweek.in/theweek/cover/…

https://www.theweek.in/theweek/cover/2020/10/01/made-in-china.html
https://www.theweek.in/theweek/cover/2020/10/01/made-in-china.html
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Made in China Covid-19 virus was developed in Chinese lab, WHO suppressed

it: Chinese virologist https://www.theweek.in/theweek/cover/2020/10

/01/made-in-china.html

There's also an ongoing collaboration between HKU and Zhejiang University.

ZU is home to one of the key authors of the ZC45 paper. It's also home to the

founder of the 973 program, China's military program to harvest knowledge

from civilian and overseas institutions.
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A recent discovery - histone mimicry motif ARKS in SARS-COV-2, also

appears in ZC45, but not other previously known sarbecovs.

(I've yet to do a comprehensive search on this so tbc)

nature.com/articles/s4158…
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SARS-CoV-2 disrupts host epigenetic regulation via histone mimicry - Nature

The SARS-CoV-2 protein ORF8 functions as a mimic of histone H3 to disrupt

host cell epigenetic regulation. https://www.nature.com/articles

/s41586-022-05282-z
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The most interesting shared anomalies are the sites that were initially

identified as "HIV inserts" by Pradhan et al. I've covered these in some detail

in an earlier thread (please read this first).

Then let's see how they compare in ZC45.

Unroll available on Thread Reader

https://twitter.com/breakfast_dogs/status/1565607550350815232

They look a little different to SARS-COV-2 but are much more similar than in

other previously known sarbecovs. It's important to note these are in loops

attached to the surface of the spike. They interact often with the immune

system, so mutations are frequent.

The ZC45 version of these sites also has some strange coincidences and

patterns

-each site has an asparagine doublet NN

-2 also have a tyrosine doublet upstream YY

-one has a stretch containing four doublets YYSLTTNNAA with interesting

https://unroll-twitter-thread.com/thread/1565607550350815232.html
https://unroll-twitter-thread.com/thread/1565607550350815232.html
https://twitter.com/breakfast_dogs/status/1565607550350815232
https://twitter.com/breakfast_dogs/status/1565607550350815232
https://pbs.twimg.com/media/Fe3nWNEXwAYFfoo.png
https://pbs.twimg.com/media/Fe3nWNEXwAYFfoo.png


nucleotide pattern

Looking between the ZC45 and SARS-COV-2 versions of these sites there is

something else strange. The residues YSLT seem to have jumped from one

site to another 175 amino acids away. Almost as if they've been cut-pasted to

a more suitable position.
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But what could this all mean? Why all the doublets?

I speculate that ZC45 is an intermediate engineering product. It has some

point mutations already, but hasn't yet been human adapted by serial

passaging in cell culture, animals, or even in humans.

The doublets are so there's a better chance that one of each will survive

passaging without mutating to a different amino acid. This is especially

important with asparagine (N) because these provide the basis of

N-glycosylation sites. Y is also important.

ncbi.nlm.nih.gov/pmc/articles/P…

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2829252/

ZC45 does not have an FCS and its S1/S2 junction looks very similar to old

school sarbecovs with just one unique mutation. Newly "discovered"

sequences are different and diverse, though none have an FCS. This in itself

raises questions for die-hard natural origin proponents.
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If ZC45 is part of a newly discovered natural clade, why does it also have

some features of the original SARS-like viruses? It seems to be the missing

link between SARS-1 and SARS-COV-2, and deserves far more attention than
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it gets.

That should be @DrLiMengYAN1, my mistake!

https://twitter.com/DrLiMengYAN1
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