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Why 1s this 1ssue important?

* In 2002, the SARS-1 pandemic caused 8,000 cases and
774 deaths.

* In 2012, the MERS pandemic caused 2,600 cases and
941 deaths.

* Beginning in 2019, the SARS-CoV-2 pandemic has
caused more than 700 million cases and 7 million deaths.

* There will be another pandemic coronavirus. It 1s
important to understand the exact origin of this virus to
prevent or, at least, immediately respond, to the next one.
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Coronavirus link to China biowarfare program
possible, analyst says
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Shi Zhengli, Wuhan Institute of Virology



Rand Paul grills Anthony Fauci, July 21, 2021



Rand Paul

* “Dr. Fauci, we don’t know whether the pandemic started
in a lab 1n Wuhan, but we should want to know. Instead,
government authorities...say there 1s nothing to see
here...To arrive at the truth, the U.S. government should
admit that the Wuhan Virology Institute was experimenting
to enhance coronaviruses ability to infect humans...The
gain-of-function research has been funded by the NIH. Dr
Fauci, do you still support funding the lab in Wuhan?”



Dr. Tony Fauci

* “Senator Paul, with all due respect, you are entirely and
completely incorrect that the NIH has ever done and does
not now fund gain-of-function research at the Wuhan
Institute.”



Did the NIH support coronavirus
research at the Wuhan Institute of
Virology?






Did the Wuhan Institute of
Virology perform gain-of-function
experiments?



What is gain-of-function research?

* EcoHealth Alliance responded: “The phrase ‘gain-of-
function’ has a very specific definition when applied to
virological research. [Specifically], research that would
genetically modify viruses, and might, in some cases,
enable viruses that already are known to infect people to
have ‘enhanced transmissibility or virulence’ in humans.

* The Wuhan Institute of Virology was studying bat
coronaviruses that were never shown to be capable of
infecting humans. Therefore, [1t] was not conducting gain-
of-function research.



I”

Dr. Shi Zheng-Li’s “controversial” study

* In 2016, Dr. Shi Zheng-Li was studying a coronavirus
strain called WIV-1 (Wuhan Institute of Virology-1): a bat
coronavirus that could grow in monkey cells in the
laboratory but didn’t cause disease in people. The WIV-1
strain bore no resemblance to SARS-CoV-2. Zhengli
combimed WIV-1 with each of eight different bat
coronaviruses that had been found in caves in and around
Wuhan. None of the combination viruses that she created
were more dangerous than WIV-1.



In 2022, Michael Worobey and

coworkers found the epicenter of
the outbreak



Science (2022) 377: 951-959



Huanan Seafood Market, December 2019
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Huanan Seafood Market, December 2019



March 1, 2023

Hopkins' Makary Tells Lawmakers COVID Lab Leak a 'No-
Brainer'

— Other expert witnesses open to other origin theories

Marty Makary, MD, MPH, is a professor of transplant
surgery at Johns Hopkins University
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Alina Chan, June 3, 2024



This Week in Virology:

“SARS-CoV-2 virus still didn’t come
from a lab”



The TWiV Team

From top left, clockwise: Vincent Racaniello (virologist), Jolene
Ramsey (microbiologist), Brianne Barker (immunologist), Rich Condit
(viral geneticist), Alan Dove (microbiologist)



Alina Chan, New York Times, June 3, 2024

* “Although how the pandemic started has been hotly
debated, a growing body of evidence—gleaned from public
records released under the Freedom of Information Act,
digital sleuthing from online databases, scientific papers
analyzing the virus and its spread, and leaks from within
the U.S. government—suggests that the pandemic most
likely occurred because a virus escaped from a research lab
in Wuhan, China. If so, it would be the most costly accident
in the history of science.



Chan’s Key Points

* “Even at hot spots where these viruses exist naturally 1n
bats in southwestern China and Southeast Asia...bat
coronavirus spillover into humans is rare.”



Virologica Sinica (2018) 33: 104-107



Bat-to-human spillover events aren’t rare

* Serum samples were obtained from 218 residents in four
rural villages in Yunnan Province near two caves with
horseshoe bats known to harbor SARS-like viruses. This
region was not affected by SARS-1 pandemic. Most
residents had contact with bats. 6 of 218 samples (2.7%)
had antibodies to SARS-like viruses.

* Control group included 240 random blood samples from
inhabitants that didn’t live near caves or have contact with
wild animals, including bats. 0 of 240 samples positive.



Bat-to-human spillover events aren’t rare

 Palm civets were the intermediate host in the wet market
that was the origin of the SARS-1 pandemic.

* An infected civet sold in a wet market in Wuhan would
average 7 human contacts per hour. This would allow the
civet to infect more than 50 people per day.

* Animal-to-human spillover events are responsible for
about 70 percent of human pathogens: influenza (birds),
HIV (chimps), Ebola virus (bats), mpox (rodents), SARS-1
(bats), MERS (bats).



Animal-to-human spillover events are common



Chan’s Key Points

* “It remains unclear whether researchers in the Wuhan
Institute of Virology possessed the precursor of the
pandemic virus.”



SARS-CoV-2 precursor

e WIV-1 is similar to SARS-1 but distant from SARS-
CoV-2.

* The only remote evidence of a precursor to SARS-CoV-2
at the Wuhan Institute of Virology was RTG13, which 1s
1,200 base pairs different from SARS-CoV-2, far from a

precursor.

* Two U.S. intelligence reports in 2020 and 2023, now
declassified, showed that the Wuhan laboratory was
unaware of the existence of SARS-CoV-2 until the start of

the outbreak.



Chan’s Key Points

« “Scientists on the [Wuhan] team fell ill with COVID in
the fall 0£2019.”



Respiratory illnesses in the lab

* Some scientists at the Wuhan Institute of Virology had a
respiratory 1llness 1n the fall of 2019.

* None of them tested positive for SARS-CoV-2. It was,
after all, influenza, RSV, and parainfluenza season.

A U.S. intelligence assessment 1n 2023 confirmed that no
researchers 1n the lab were sick with COVID prior to the
outbreak.



Chan’s Key Points

e “The Wuhan lab pursued this work under low biosafety

conditions that could not have contained an airborne virus
as infectious as SARS-CoV-2.”



Biocontainment

* Coronavirus research in the Wuhan lab was carried out
under Biosafety Laboratory-2 (BSL-2) conditions.

* Biocontainment conditions, which range from BSL-1 to
BSL-4, differ in requirements for personal protective
equipment and various engineering measures.

 BSL-2 containment 1s considered adequate for
laboratories currently working with SARS-CoV-2.

* BSL-2 1s also considered adequate for researchers
working with measles, which 1s far more contagious than

SARS-CoV-2.



Chan’s Key Points

e “If the virus had escaped from the lab in 2019, it most
likely have gone undetected until it was too late.”



Lab Leak

 If the virus leaked from the Wuhan Institute of Virology,
then all the early cases—which were 1dentified at the
beginning of the pandemic—should have been clustered
around the Institute, not 9 miles away on the other side of
the Yangtze River at a site where an animal-to-human
spillover event would have most likely occurred.



Chan’s Key Points

* “The hypothesis that COVID-19 came from an animal at
the Huanan Wholesale Seafood Market 1s not supported by
strong evidence. We can’t distinguish between the market
and a human superspreader.”



Two Separate Lineages of SARS-CoV-2



Human Superspreaders

* The presence of two separate linecages of SARS-CoV-2
further supports the natural origin of this virus.

* If we are to believe Chan, two human superspreaders
who were infected with two different lineages in the Wuhan
lab, both traveled to the southwestern section of the Huanan
Wholesale Seafood Market and introduced the virus.

 Why didn’t either of those superspreaders go to any of he
other 10,000 places in Wuhan where a pandemic would
have reasonably started?



Chan’s Key Points

* “Not a single infected animal has ever been shown to
be infected with SARS-CoV-2.”






Huanan Wholesale Seafood Market, January 2020



Chan’s Key Points

* “Chinese authorities have not done an intense search
for animals infected with SARS-CoV-2.”



€he New Aok Eimes

New Data Links Pandemic’s Origins to
Raccoon Dogs at Wuhan Market

Genetic samples from the market were recently uploaded to an

international database and then removed after scientists asked
China about them.

March 16, 2023



New York Times

e ““An international team of virus experts...found genetic

data from a market in Wuhan, China, linking the
coronavirus with raccoon dogs...adding evidence to the
case that the worst pandemic in a century could have been
ignited by an infected animal.

* The genetic data was drawn from swabs taken from in and
around the Huanan Seafood Wholesale Market starting in
January 2020, shortly after the Chinese authorities had shut
down the market...By then, the animals had been cleared
out, but researchers swabbed walls, floors, metal cages and
carts often used for transporting animal cages.”



The Smoking Gun

* In the southwestern section of the Huanan Market,
SARS-CoV-2 virus genome was detected in carts, drains,
a feather-and-hair remover, a metal cage, and machines
that process animals after they’ve been slaughtered.

* In the same specimens, researchers found mammalian
DNA consistent with raccoon dogs, bamboo rats, and
palm civets, all of which could have been intermediate
hosts for bat coronaviruses to enter the human population.



Cell (2024) 187: 5468-5482.






Phylogenetic analysis of SARS-CoV-2 from early Covid-19 cases
compared with virus sequences obtained from the Huanan Market



The lab leak theory requires belief
in the following series of events



The Lab Leak Theory

* The Wuhan lab was working with viral strains that were
precursors to SARS-CoV-2.

* According to Chan, the Wuhan lab took these SARS-
CoV-2-like strains and forced them to adapt to bats, pigs,
primates, civets, and humanized mice.

* Laboratory personnel were inadvertently infected with
SARS-CoV-2.

* Two lab workers infected with different lineages of
SARS-CoV-2 traveled to the southwestern section of the
Huanan Wholesale Seafood Market and became
superspreaders.



The Lab Leak Theory

* These two lab superspreaders could have traveled to any
of the 10,000 other places 1n Wuhan to begin a pandemic,
but instead they traveled to the same stall at the
southwestern section of the Huanan Wholesale Seafood
Market where civets, racoon dogs, red foxes, bamboo rats,
and other animals known to be susceptible to SARS-like
viruses were being sold illegally.



Extraordinary claims should be
backed by extraordinary evidence

--Carl Sagan



Animal-to-human spillover event

e The first cases of Covid-19 occurred in vendors who
worked 1n the southwestern section of the Huanan market.
Early cases were tied directly or indirectly to the Huanan
market.

* No early cases of Covid-19 occurred in or around the
Wuhan Institute of Virology.

e Genetic evidence of SARS-CoV-2 was detected 1n carts,
drains, a feather-and-hair remover, a metal cage, and machines
that process animals after they’ve been slaughtered.



Animal-to-human spillover event

 Mammalian DNA from palm civets, bamboo rats, and raccoon

dogs were detected in specimens containing genetic evidence of
SARS-CoV-2.

* These events mimic the SARS-1 animal-to-human spillover
that occurred in Foshan, Guangdong Province in November
2002 that resulted in a pandemic. Palm civets served as the
intermediate host in that outbreak.






The lab leak theory has been a
costly, unnecessary diversion



Dr. Fauci answers questions about the U.S. role in supporting the Wuhan
lab before a congressional committee, June 3, 2024



But who is really to blame?



Mother Nature



Chinese government and Chinese health authorities bear
much of the blame for the events in Wuhan



Avoiding the next pandemic

* Chinese officials consistently claimed that no 1llegal
mammals had been sold at their markets.

* Four markets in Wuhan sold illegal wildlife, including
civets and raccoon dogs, known reservoirs for SARS-like
VITuses.

* Between May 2017 and November 2019, Chinese market
vendors sold about 47,000 live animals across 38 species,
31 of which were protected under Chinese law and were
therefore sold illegally.

* Chinese officials failed to learn from the SARS-1
pandemic.



Avoiding the next pandemic

* Chinese officials immediately destroyed animals likely to
have been the source of the virus, making 1t difficult for
scientists to find the source of the outbreak.

 Chinese officials were reluctant to allow an international
team of scientists to enter China and examine the Wuhan
market or the Wuhan lab, only fueling conspiracy theories

like a lab leak.

* Public health officials in other countries shouldn’t have
had to depend on a whistleblower in Wuhan to alert the
world that a novel virus was spreading unchecked
throughout the city.



Dr. Li Wen-liang, 34-year-old ophthalmologist



Dr. Li Wen-Liang, February 6, 2020
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