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Thanks

Etienne Decroly (a few slides)

François Graner, José Halloy, Fabien Colombo, Florence 
Débarre, Guillaume Achaz, Jacques van Helden

Scientists attending our recurrent workshop

Monali Rahalkar, @TheSeeker268, @franciscodeasis, 
@gdemaneuf, @BillyBostickson



  

China-WHO joint report

123 pages 193 pages

https://www.who.int/docs/default-source/coronaviruse/who-convened-global-study-of-origins-of-sars-cov-2-china-part-annexes.pdf

https://www.washingtonpost.com/context/who-report-on-covid-19/adfecdd0-a81d-4f87-903a-83902544ee81/

30 March 2021

https://www.who.int/news/item/30-03-2021-who-calls-for-further-studies-data-on-origin-of-sars-cov-2-virus-reiterates-that-all-hypotheses-remain-open

“The joint team’s assessment of likelihood of each possible pathway was as follows:
• direct zoonotic spillover is considered to be a possible-to-likely pathway;
• introduction through an intermediate host is considered to be a likely to very likely pathway;
• introduction through cold/ food chain products is considered a possible pathway;
• introduction through a laboratory incident was considered to be an extremely unlikely
pathway.”

https://www.who.int/docs/default-source/coronaviruse/who-convened-global-study-of-origins-of-sars-cov-2-china-part-annexes.pdf
https://www.washingtonpost.com/context/who-report-on-covid-19/adfecdd0-a81d-4f87-903a-83902544ee81/


  

“As far as WHO is concerned, 
all hypotheses remain on 
the table. This report is a 
very important beginning, but 
it is not the end. We have not 
yet found the source of the 
virus, and we must continue 
to follow the science and 
leave no stone unturned as 
we do.”

https://www.who.int/news/item/30-03-2021-who-calls-for-further-studies-data-on-origin-of-sars-cov-2-virus-reiterates-that-all-hypotheses-remain-open

WHO Director-General
 Dr Tedros Adhanom Ghebreyesus

30 March 2021



  

What we know

The various hypotheses

Lack of transparency

Controversies



  

Image: https://commons.wikimedia.org/wiki/File:3D_medical_animation_coronavirus_structure.jpg

RNA virus
30kb

ORF1ab: 16 proteins involved in genome transcription and replication

Structural and 
accessory proteins



  

Spike

RBD: receptor-
binding domain

“Priming” changes Spike

https://www.nature.com/articles/s41594-020-0468-7  Wrobel et al. 2020

Furin
cleavage 
site

https://www.nature.com/articles/s41594-020-0468-7


  

First phylogeny published

Jiang et al. Emerg Microbes Infect. 21 Jan 2020
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7033706/



  

Etienne Decroly

Orthocoronavirinae
 SARS-CoV-2



  

Infecting
humans

Infecting
animals

Emergence of coronavirus 
outbreaks

pneumonia

bronchiolotiscommon cold

Severe respiratory disease

Adapted from Zheng-Li Shi



  

Bats Outbreak in Wuhan

December 2019



  

SARS-CoV-2 sequences at nextstrain.org



  

https://nextstrain.org/



  

https://nextstrain.org/



  

Increase 
in genetic diversity 

over time

on average 2 mutations 
per month

Van Dorp et al. 2020



  

Did it start in Wuhan? 

- all the initial Asian genome sequences are extremely close and seem 
to arise from the same ancestor
- all the subsequent cases in Europe and North American branch off 
from the Asian genomes
So very likely in China, in Wuhan or nearby.

When?
SARS-CoV-2 accumulates on average 2 mutations per month so we 
can infer that the ancestor of all initial Asian genome sequences dated 
from Nov-early Dec.

However
Human patient 0 may have occurred earlier and in another place: 
maybe several previous clusters died off, and only one unfortunately 
took off in Wuhan.

Conclusion: the pandemic seeded in Wuhan.



  

Bats Outbreak in Wuhan

December 2019Oct-Nov 
2019

Mother 
of all 

genomes



  

Adapted from Zheng-Li Shisequences released after the outbreak (or not yet) 



  

Nature Microbiology July 2020  

Between SARS-CoV-2 and RaTG13:
about 1100 mutations across the whole genome
 40 years (20+20)

Closest full genome is RaTG13



  

Bats Outbreak in Wuhan

December 2019Oct-Nov 
2019

Mother 
of all 

genomes

20-30 years 
ago



  

Possible scenarios

Fully natural origin (zoonosis, emerging infectious disease)

Contamination of a tourist/worker visiting a bat cave

Contamination of a scientist doing field work in bat cave

Natural sample collected and stored in a lab, then accident

Virus modified unintentionally in a lab, then accident

Virus modified for gain-of-function research, then accident

Virus modified for vaccine development, then accident

Virus released purposely

Human
Involvement Who? 

When?
Where?



  

My lab work

Explaining
evolution and diversity 

of living forms



  

Drosophila

30 kb
20-30 years

From Ecology to Genomics

Humans possibly involved

Politics, Fast moving field

180 Mb
1-5 million years

From Ecology to Genomics

No human involved

No politics, Slow

Coronavirus



  

Evolution does not follow 
Occam’s razor/parcimony

My PhD: a sensory organ is produced and then destroyed
during Drosophila melanogaster development 

Extra 
sensory 
organ

WT No cell 
death

Orgogozo et al. Dev 2003  

S. Paddock



  

Started in Wuhan where are 
several coronavirus labs

Virus backbone previously 
unknown

Impossible to construct such 
a virus

Coronavirus research done in 
Wuhan

Zoonosis Lab incident



  

A few lab accidents

Etienne Decroly
Heymann, D.L., Aylward, R.B. & Wolff, C. 2004. Dangerous pathogens in the laboratory: from smallpox to today’s SARS 
setbacks and tomorrow’s polio-free world. The Lancet 363: 1566–1568.

https://linkinghub.elsevier.com/retrieve/pii/S014067360416234X


  

Reconstruction of SARS-CoV-2

 Iseni & Tournier, 2020
https://www.medecinesciences.org/fr/articles/medsci/full_html/2020/07/msc200189/msc200189.html

https://doi.org/10.1051/medsci/2020124


  

https://www.medecinesciences.org/fr/articles/medsci/full_html/2020/07/msc200189/msc200189.html

synSARS-CoV-2-GFP produced entirely from synthetic fragments (19 fragments)



  

“we designed a consensus Bat-SCoV genome and replaced the 
Bat-SCoV Spike receptor-binding domain (RBD) with the SARS-
CoV RBD (Bat-SRBD)”

Recombining fragments in labs

2008



  

“we designed a consensus Bat-SCoV genome and replaced the 
Bat-SCoV Spike receptor-binding domain (RBD) with the SARS-
CoV RBD (Bat-SRBD)”

Recombining fragments in labs

2008

in nature
Needs co-infection



  

The Lancet
7 March 2020



  

https://usrtk.org/biohazards-blog/ecohealth-alliance-orchestrated-key-scientists-statement-on-natural-origin-of-sars-cov-2/

emails retrieved by US-Right To Know association:

This letter was written by Peter Daszak and EcoHealthAlliance.
Peter Daszak intended it to
“not be identifiable as coming from any one organization or person” 
but rather to be seen as “simply a letter from leading scientists”.

A global environmental health nonprofit organization 
dedicated to protecting wildlife and public health 
from the emergence of disease

Project “Understanding the risk of bat coronavirus 
emergence” (2014-2019: 3M$ including 0.5M$ given 
to Z-L Shi lab, renewed for 2019-2024).

https://webmail.cnrs.fr/owa/redir.aspx?C=mEmmerfRFAcvBqhPxEK7gLoGUi64Qge3-X7YP8GHfAB6d_KarYzYCA..&URL=https%3A%2F%2Fusrtk.org%2Fbiohazards-blog%2Fecohealth-alliance-orchestrated-key-scientists-statement-on-natural-origin-of-sars-cov-2%2F
https://usrtk.org/wp-content/uploads/2020/11/The_Lancet_Emails_Daszak-2.6.20.pdf%22%20%5Ct%20%22_blank
https://usrtk.org/wp-content/uploads/2020/11/The_Lancet_Emails_Daszak-2.8.20.pdf%22%20%5Ct%20%22_blank


  

Spokesman of the Chinese Ministry of Foreign Affairs



  



  

Nature Medicine – April 2020

Kristian G. Andersen, Andrew 
Rambaut, W. Ian Lipkin, Edward C. 
Holmes and Robert F. Garry



  

https://twitter.com/angie_rasmussen/status/
1376920539118243841?s=20

https://twitter.com/mbeisen/status/1350537123120570368?s=20



  

NOT INVESTIGATING
Most experts as they are dealing with the current pandemic or have 
conflicts of interest

People who have already made up their minds (both sides)

INVESTIGATING
A group of active Twitter users
Biologists
@Ayjchan @MonaRahalkar @Rossana38510044 @flavinkins
Non-biologists
@BillyBostickson @TheSeeker268 @KevinMcH3 
A few anonymous websites
“Nerd has power”, “Harvard to the Big House”, etc.

A few biology researchers
E. Decroly, R. Ebright, etc.

WHO commission
The Lancet commission

Different groups of people

https://twitter.com/Rossana38510044
https://twitter.com/BillyBostickson
https://twitter.com/TheSeeker268
https://twitter.com/KevinMcH3


  

Lancet COVID-19 commission

https://www.telegraph.co.uk/global-health/science-and-disease/scientists-examine-
possibility-covid-leaked-lab-part-investigation/

Sept 2020

https://www.gmwatch.org/en/news/latest-news/19538-scientists-outraged-by-peter-
daszak-leading-enquiry-into-possible-covid-lab-leak



  

What we know

The various hypotheses

Lack of transparency
Controversies



  

Lack of transparency 
and controversies

From RaTG13  to the 2012 pneumonia
The databases
The furin site
RaTG13 genome assembly
Huang Yanling
Sick researchers at WIV
The first COVID-19 patients
Event in October 2019 at WIV
Embargo on the first SARS-CoV-2 genome
The seafood market
Pangolins
EcoHealth Alliance NIH grant
Conflicts of interest
The China-WHO joint report etc.



  

Conclusion

SARS-CoV-2 comes from a bat coronavirus about 20 
years ago.

Intermediate host?

Outbreak seeded in Wuhan late 2019.

A single mother genome of all SARS-CoV-2 viruses

Virus manipulation in labs
Controversies, lack of transparency, politics interference


