
  

Controversies
around

SARS-CoV-2 origin
(part 3)

From RaTG13 
to the 2012 pneumonia with 

COVID-19-like symptoms 

Virginie Courtier-Orgogozo
26 April 2021



  

Thanks

Monali
Francisco
Seeker

https://drasticresearch.org/the-team/



  

Bats Outbreak in Wuhan

December 2019Oct-Nov 
2019

Mother 
of all 

genomes

20-30 years 
ago

WuhanSouth
of China

1500 km



  

Adapted from Zheng-Li Shi

1500 km



  

Bats Outbreak in Wuhan

December 2019Oct-Nov 
2019

Mother 
of all 

genomes

20-30 years 
ago

South
of China

1500 km

Wuhan



  

Bats Outbreak in Wuhan

December 2019Oct-Nov 
2019

Mother 
of all 

genomes

20-30 years 
ago

South
of China Wuhan

2013-15

RaTG13

Mojiang 
mine



  

5,220 citations

10,840 citations



  

https://www.scientificamerican.com/article/how-chinas-bat-woman-hunted-down-viruses-from-sars-to-the-new-coronavirus1/

First thought: check lab data

“She frantically went through her own lab’s 
records from the past few years to check 
for any mishandling of experimental 
materials, especially during disposal. Shi 
breathed a sigh of relief when the results 
came back: none of the sequences 
matched those of the viruses her team 
had sampled from bat caves. “That 
really took a load off my mind,” she says. 
“I had not slept a wink for days.”



  

The obvious question that is being asked is: is it really just a 
coincidence that an outbreak of a bat coronavirus could 
happen in the city of Wuhan, home to the world's leading bat 
coronavirus research laboratories?

"That's why we lost sleep the first few nights, but it is a very, 
very low chance," Linfa Wang said. For one thing, the SARS-
CoV-2 sequence was not found in the records of the Wuhan 
Institute of Virology.

"We are scientists, we are professionals. How could I have a 
live virus in my freezer and not know about it?" he asked.

"Zero chance," he added.

https://www.rte.ie/news/primetime/2021/0318/1204794-covid-19-origins-china-wuhan-bats-lab-leak-frozen-food/

First thought: check lab data

Linfa Wang
Duke University 

Singapore



  

https://www.tandfonline.com/doi/full/10.1080/22221751.2020.1723441

20 January, short commentary: no RaTG13

The phylogenetic analysis revealed that the gene sequence of 2016-nCoV is 
89% identical to that of bat SARS-like coronavirus ZXC21 (bat-SL-CoVZXC21, 
accession no. MG772934.1) and ZC45 (MG772933.1), and 82% identical to that 
of SARS-CoV Tor2 (JX163927), suggesting that 2019-nCoV also belongs to 
betacoronavirus Lineage B, but has closer homology to bat-SL-CoVZC45 and 
bat-SL-CoVZXC21 than SARS-CoV [2]

https://www.tandfonline.com/doi/full/10.1080/22221751.2020.1723441#


  

20 January: paper submitted to Nature

We then found a short RdRp region from a bat coronavirus termed BatCoV 
RaTG13 which we previously detected in Rhinolophus affinis from Yunnan 
Province showed high sequence identity to nCoV-2019. 

23 January: preprint in bioRxiv

https://www.biorxiv.org/content/10.1101/2020.01.22.914952v1.article-info

We did full-length 
sequencing to this RNA 
sample. Simplot analysis 
showed that nCoV-2019 
was highly similar 
throughout the genome to 
RaTG13 (Fig. 1c), with 
96.2% overall genome 
sequence identity. The 
phylogenetic analysis also 
showed that RaTG13 is the 
closest relative of the 
nCoV-2019 and form a 
distinct lineage from other 
SARSr-CoVs (Fig. 1d).



  

https://www.nature.com/articles/s41586-020-2012-7



  

https://virological.org/t/novel-2019-coronavirus-genome/319/26

24 January: 
RaTG13 sequence submitted to GISAID

29 January: 



  

When was RaTG13 sequenced?

Where does RaTG13 come from?



  

RaTG13 sequence data 
appeared sequentially

24 January 2020: full sequence submitted to GISAID (EPI_ISL_402131)

27 January: full sequence submitted to NCBI GenBank (MN996532)

13 February: Illumina reads become available at NCBI GenBank (SRX7724752)

19 May: raw amplicons become available at NCBI GeneBank (SRR11806578)

https://www.ncbi.nlm.nih.gov/sra/SRX8357956

https://twitter.com/Ayjchan/status/1279761424919732224



  

EPI_ISL_402131
additional location information: Pu’er City (not known when this information was added)
Illumina HiSeq 3000
CLC Genomics Workbench v12.0

Raw reads
1 ILLUMINA (Illumina HiSeq 3000) run: 11.6M spots, 3.3G bases, 1.7Gb downloads
Accession: SRX7724752 (published 2020-02-13), 
SRP249482, PRJNA606165
RNA-Seq of Rhinolophus affinis:Fecal swab

Total RNA was extracted from bronchoalveolar lavage fluid using the QIAamp Viral RNA Mini Kit 
following the manufacturers instructions. An RNA library was then constructed using the TruSeq 
Stranded mRNA Library Preparation Kit (Illumina, USA). Paired-end (150 bp) sequencing of the 
RNA library was performed on the HiSeq 3000 platform (Illumina).

Sars_SL3_R1_171127.fastq.gz
Sars_SL3_R2_171127.fastq.gz

https://www.ncbi.nlm.nih.gov/sra/?term=SRX7724752
https://trace.ncbi.nlm.nih.gov/Traces/sra/?run=SRR11085797

sequenced in Nov 2017?

https://www.ncbi.nlm.nih.gov//bioproject/PRJNA606165

Error during sequence submission

https://www.ncbi.nlm.nih.gov/sra/?term=SRX7724752


  

Its scientists “went back to that sample in 2020, 
in early January or maybe even at the end of 
last year, I don’t know." (The Times, 4 July 2020)

http://archive.is/7TCsc

“We found the closest relative to the current 
SARS-CoV-2 in a bat in China in 2013. We 
sequenced a bit of the genome, and then it went 
in the freezer; because it didn’t look like SARS, 
we thought it was at a lower risk of emerging. 
With the Global Virome Project, we could have 
sequenced the whole genome, discovered that it 
binds to human cells and upgraded the risk. And 
maybe then when we were designing vaccines 
for SARS, those could have targeted this one 
too, and we would have had something in the 
freezer ready to go if it emerged.”  (9 May 2020)

https://www.theaustralian.com.au/weekend-australian-magazine/coronavirus-how-to-beat-the-
next-pandemic/news-story/77989c4bfcb4fc7a120533e159dd35ff

 

When was RaTG13 full genome sequenced?

Peter Daszak
EcoHealth Alliance

New-York City



  

https://www.virology.ws/2020/02/20/pangolins-and-the-origin-of-sars-cov-2-coronavirus/

16 March: 100% match with a 370-bp 
fragment submitted in 2016: BtCov/4991 

=BtCov/4991



  

https://osf.io/wy89d/

https://archive.is/K0f6L

http://www.mgc.ac.cn/
DBatVir/update.xml 

21 April: preprint
RaTG13 and BtCov/4991 in same entry 
www.mgc.ac.cn/DBatVir database updated on 17 March 2020 
to include both RaTG13 and 4991



  

https://www.tandfonline.com/doi/full/10.1080/22221751.2020.1725399

“Phylogenetic analysis indicates that 2019-nCoV is close to coronaviruses (CoVs) 
circulating in Rhinolophus (Horseshoe bats), such as 98.7% nucleotide identity to partial 
RdRp gene of bat coronavirus strain BtCoV/4991 (GenBank KP876546, 370 nt 
sequence of RdRp and lack of other genome sequence) and 87.9% nucleotide identity 
to bat coronavirus strain bat-SL-CoVZC45 and bat-SL-CoVZXC21.”



  

15 July: Dr Shi replied to Science editor questions

https://www.sciencemag.org/sites/default/files/Shi%20Zhengli%20Q%26A.pdf



  

Its scientists “went back to that sample in 2020, 
in early January or maybe even at the end of 
last year, I don’t know." (The Times, 4 July 2020)

http://archive.is/7TCsc

“We found the closest relative to the current 
SARS-CoV-2 in a bat in China in 2013. We 
sequenced a bit of the genome, and then it went 
in the freezer; because it didn’t look like SARS, 
we thought it was at a lower risk of emerging. 
With the Global Virome Project, we could have 
sequenced the whole genome, discovered that it 
binds to human cells and upgraded the risk. And 
maybe then when we were designing vaccines 
for SARS, those could have targeted this one 
too, and we would have had something in the 
freezer ready to go if it emerged.” (9 May 2020)

https://www.theaustralian.com.au/weekend-australian-magazine/coronavirus-how-to-beat-the-
next-pandemic/news-story/77989c4bfcb4fc7a120533e159dd35ff

 

When was RaTG13 full genome sequenced?

Peter Daszak
EcoHealth Alliance

New-York City
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in orf1ab: 4 single base changes and 1 double base change that researchers 
have already noticed (mismatch between amplicon and first published 
sequence).

15 nucleotides at 5’ end added.  

https://www.ncbi.nlm.nih.gov/nuccore/MN996532

https://twitter.com/Ayjchan/status/1317957535274569728?s=20

Controversies around the RaTG13 sequence 
still ongoing



  

When was RaTG13 sequenced?

Where does RaTG13 come from?



  

bat RaTG13 (genome assembly)
LOCUS       MN996532               29855 bp    RNA     linear   VRL 24-MAR-2020
JOURNAL   Submitted (27-JAN-2020) CAS Key Laboratory of Special Pathogens,
            Wuhan Institute of Virology, Center for Biosafety Mega-Science,
            Chinese Academy of Sciences, No. 44 Xiao Hong Shan, Wuhan, Hubei
            430071, China

DT   30-JAN-2020 (Rel. 143, Created)
DT   26-MAR-2020 (Rel. 144, Last updated, Version 5)
RL   Submitted (27-JAN-2020) to the INSDC.
RL   CAS Key Laboratory of Special Pathogens, Wuhan Institute of Virology,
RL   Center for Biosafety Mega-Science, Chinese Academy of Sciences, No. 44 Xiao
RL   Hong Shan, Wuhan, Hubei 430071, China
CC   ##Assembly-Data-START##
CC   Assembly Method       :: CLC Genomics Workbench v. 12.0
CC   Sequencing Technology :: Illumina
CC   ##Assembly-Data-END##
FT   source          1..29855
FT                   /organism="Bat coronavirus RaTG13"
FT                   /host="Rhinolophus affinis"
FT                   /isolate="RaTG13"
FT                   /mol_type="genomic RNA"
FT                   /country="China"
FT                   /isolation_source="fecal swab"
FT                   /collection_date="24-Jul-2013"
FT                   /db_xref="taxon:2709072"

https://www.ncbi.nlm.nih.gov/nuccore/MN996532.1

No precise location



  

RaTG13/4991 comes from an abandoned mine



  

https://www.scientificamerican.com/article/how-chinas-bat-woman-hunted-down-viruses-from-sars-to-the-new-coronavirus1/



  

https://www.sciencemag.org/news/2014/03/new-killer-virus-china



  

https://www.preprints.org/manuscript/202005.0322/v2



  

15 July: Dr Shi replied to Science editor questions

https://www.sciencemag.org/sites/default/files/Shi%20Zhengli%20Q%26A.pdf

Is it the famous mine?



  

mine

Wuhan
2013-15

RaTG13 
4991

Mojiang 
county

6 severe pneumonia
3 deaths2012



  

mine

Wuhan
2013-15

RaTG13 
4991

Mojiang 
county

6 severe pneumonia
3 deaths2012

Same 
place?

Was RaTG13 
collected in the 
famous mine?



  

August 2020: NBC News' Janis Mackey Frayer 
interviews the Director of Wuhan National 
Biosafety Laboratory, Yuan Zhiming

https://www.youtube.com/watch?v=P5EjqVkxms4&t=468s7:50

"Was RaTG13 can 
you clarify, was it 
found in a mine 
where people had 
died of a covid-like 
illness?"

“No”



  

17 Nov 2020

Same place!

https://www.nature.com/articles/s41586-020-2951-z



  

https://www.nature.com/articles/s41586-020-2951-z



  

August 2020: NBC News' Janis Mackey Frayer 
interviews the Director of Wuhan National 
Biosafety Laboratory, Yuan Zhiming

https://www.youtube.com/watch?v=P5EjqVkxms4&t=468s7:50

"Was RaTG13 can 
you clarify, was it 
found in a mine 
where people had 
died of a covid-like 
illness?"

“No”
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Mojiang
mine Wuhan

Institute of 
Virology2012-15

RaTG13 
4991

6 severe pneumonia
3 deaths

= most closely related to 
SARS-CoV-2 (a cousin)

Was the 2012 pneumonia 
caused by a SARS-like virus?

July2012



  

20 Jan 2020 RaTG13 not mentioned

23 Jan 2020 RaTG13 mentioned

Jul 2020 sequenced in 2017-2018
is 4991
collected in Mojiang (mine?)

Nov 2020 collected in the Mojiang mine
where severe pneumonia cases

Ongoing SARS-like pneumonia?
controversy

Information not promptly disclosed



  

15 May: @TheSeeker268 sends 
Master thesis to DRASTIC

http://eng.oversea.cnki.net/Kcms/detail/detail.aspx?
filename=1013327523.nh&dbcode=CMFD&dbname=CMFD2014

There were 6 patients with severe pneumonia caused 
by unknown viruses sent to Dep. Emergency, the first 
affiliated hospital of Kunming medical university in 
April,May,2012. They were all workers at the same 
mine where had a lot of bats and bats feces. After the 
treatment, 3 patients died and 3 patients survived. 
According to the appraisal of the Kunming institute of 
zoology, Chinese academy of sciences, the type of 
the bat in mine where 6 patients worked is 
Rhinolophus sinicus, from which was extracted... 

https://www.sutori.com/story/d-r-a-s-t-i-c-2020-origins--xCvdWonoJTx4TYVtAC4EhQ1b

https://www.documentcloud.org/documents/6981198-Analysis-of-Six-Patients-With-Unknown-Viruses.html



  

Slide from Monali Rahalkar



  http://eng.oversea.cnki.net/kcms/detail/detail.aspx?
dbcode=CDFD&QueryID=11&CurRec=1&dbname=CDFDLAST2018&filename=1017118517.nh

https://twitter.com/TheSeeker268/status/1266142181208870912?s=20

https://twitter.com/TheSeeker268/status/1314258619144171520?s=20

Ph.D. thesis by Canping Huang 
(supervised by Dr. George Gao, 
present Director China CDCP) 

28 May:
@TheSeeker268 
finds 
PhD thesis



  

https://www.frontiersin.org/articles/10.3389/fpubh.2020.581569/full



  

https://www.frontiersin.org/articles/10.3389/fpubh.2020.581569/full



  

Symptoms 
similar to 
COVID-19

https://www.frontiersin.org/articles/10.3389/fpubh.2020.581569/full

SARS-1: 
unilateral pneumonia

https://www.ajronline.org/doi/full/10.2214/AJR.20.22969



  

https://twitter.com/gdemaneuf/status/1369928061840334852/photo/1



  

17 Nov 2020

Serum samples 
are not expected 

to contain viruses.

And 2 months 
after disease 

onset.

https://www.nature.com/articles/s41586-020-2951-z

https://
monalirahalkar.wordpress.com/
2020/12/11/critique-to-the-addendum-
zhou-et-al-2020-and-other-
contradictions-in-reporting-the-facts-
about-ratg13-and-its-history/

Contradiction 
with PhD 

thesis



  

Master thesis: Dr. Zhong Nanshan had ordered to send swabs to WIV for 
testing for coronaviruses.

PhD thesis, lines 283–285, page 9: the “blood test results of four cases 
showed that: four people carried SARS virus IgG antibodies, of which 
two were discharged with higher antibody levels (patients 5 and 6) and two 
which were hospitalized had lower antibody levels (patients 3 and 4) 
(Wuhan, Chinese Academy of Sciences) Virology Institute)” 

http://eng.oversea.cnki.net/Kcms/detail/detail.aspx?filename=1013327523.nh&dbcode=CMFD&dbname=CMFD2014

http://eng.oversea.cnki.net/kcms/detail/detail.aspx?dbcode=CDFD&QueryID=11&CurRec=1&dbname=CDFDLAST2018&filename=1017118517.nh

Swabs not 
mentioned in 
Addendum

Contradiction 
with 

Addendum
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https://twitter.com/TheSeeker268/status/1314258619144171520?s=20



  

https://www.francetvinfo.fr/replay-magazine/france-2/envoye-special/envoye-special-du-jeudi-11-mars-2021_4302957.html

France 2 Elise Lucet interviews Georges Gao

Envoyé Spécial, 9 March 2021

0:57:00

C'est vrai qu'on a retrouvé des 
anticorps mais peut-etre qu'ils 
correspondent à un autre virus 
qu'ils avaient eu longtemps 
avant, pas forcément dans la 
mine. On sait juste qu'ils avaient 
des anticorps à un coronavirus 
de type SRAS. Vous savez, ces 
virus se resemblent tellement, 
mais c'est vrai, on ne peut pas 
exclure qu'ils aient contracté un 
nouveau virus dans la mine à ce 
moment-là.



  

https://www.scientificamerican.com/article/how-chinas-bat-woman-hunted-down-viruses-from-sars-to-the-new-coronavirus1/

1 June 2020: Scientific American



  

https://twitter.com/MarionKoopmans/status/1369901874313330690?s=20



  

30 March 2021: WHO-China joint report

Four miners were in 
the cave 14 days

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



  

Does not cite Zhang paper of the first SARS-CoV-2 genome 
sequence.

Text written as if RaTG13 had been sequenced in 2020.

Does not cite her own Ge et al. 2016 paper about 4991.

Does not mention the 2012 pneumonia.

Does not provide method for RaTG13 genome assembly.

Mentions “no evidence for recombination events”.

Does not mention the furin cleavage site.

Issues with Zhou et al. Nature paper
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https://www.nature.com/articles/s41586-020-2951-z



  

Conclusion

From RaTG13 to the 2012 pneumonia: information not 
promptly disclosed

Ongoing controversy about the cause of the pneumonia

8 other betacoronaviruses whose full genome 
sequence has not yet been disclosed

Difficult access to the mine 


