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The Huanan Market in Wuhan was the 
early epicenter of the COVID-19 pandemic

Huanan Market December 2021
Google Earth
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Crits-Christoph et al. Cell. 2024 
Sep 19;187(19):5468-5482.

COVID-19 Origins 
Still more to learn
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The sarbecoviruses 
most closely related to 
SARS-CoV-2 have been 
detected in bats from 
the karst terrain 
common to China, 
Laos and Vietnam.
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Pekar et al., Volume 188, Issue 12, 
P3167-3183.E18 June 12, 2025

• The origin of SARS-CoV-2, as well as 
SARS-CoV, involve multiple 
recombination events. 

• The closest bat virus ancestors existed 
less than a decade prior to their 
emergence in humans.

• The direct ancestors of SARS-CoV-2  and 
SARS-CoV are unlikely to have reached 
their respective sites of emergence via 
dispersal in the bat reservoir alone, 
supporting interactions with 
intermediate hosts through wildlife trade 
playing a role in zoonotic spillover.

The bat progenitor of SARS-CoV-2 is highly recombinant and 
emerged in the decade before COVID-19

https://www.cell.com/cell/issue?pii=S0092-8674(24)X0013-6
https://www.cell.com/cell/issue?pii=S0092-8674(24)X0013-6
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Bat sarbecoviruses don’t cause 
lung pathology and fail to 
transmit in hamsters

Peña-Hernández, M.A., Alfajaro, M.M., Filler, R.B. et al. Nat 
Microbiol 9, 2038–2050 (2024). 
https://doi.org/10.1038/s41564-024-01765-z
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Bat Coronaviruses are GI tropic

Temman et al., EMBO rep (2023) 24: e56055
Fujita et al., eBioMedicine
Volume 104, June 2024, 105181

Colon organoidsCynomolgus macaques (IN plus IT innoculation)

https://www.sciencedirect.com/journal/ebiomedicine
https://www.sciencedirect.com/journal/ebiomedicine/vol/104/suppl/C
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• 98.4% amino acid sequence identity and 99.2% chemically similar amino acids. 
• S1: 14 amino acid differences and the 4 amino acid FCS insertion.  S2: 2 amino acid differences. 
• 138 synonymous changes between the BANAL-20-52 and SARS-CoV-2 Spike genes. 
• 23 of 76 and 23 of 62 synonymous or nonsynonymous changes and in S1 and S2 respectively are C → U.  

Only 16 amino acids distinguish BANAL-20-52 
and SARS-CoV-2 SpikesS1 S2
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3 of the amino acid differences between 
BANAL-20-52 and SARS-CoV-2 Spike affect 
stability, which was critical for GI spread

T372A

L50S

N519H

D614G

RBD – host 
range

NTD – 
remodeling

Hinges – 
respiratory So does 

D614G
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Garry, RF, Virology., Volume 
614, February 2026, 110720

The differences alter monomer interactions in Spike trimer

https://www.sciencedirect.com/journal/virology
https://www.sciencedirect.com/journal/virology/vol/614/suppl/C
https://www.sciencedirect.com/journal/virology/vol/614/suppl/C
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Omicron adapted for immune evasion
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Omicron 
borrowed 
some old 
tricks using 
some of the 
same old
residues such 
as L445 and 
F456 to affect 
Spike 
structural 
stability



#GVNAnnualMeeting2026

It takes more than a furin cleavage 
site to turn a virus pandemic
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It takes more than a 
horn to turn a horse 
into a unicorn.
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Polybasic sites in current circulating 
strains of H5N1 Influenza virus

Circulating H5N1 bird/cow influenza viruses 
have furin cleavage site but it will take 

additional changes to make them pandemic
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“Subsequent studies established that:

   (a) aquatic birds are a natural reservoir of influenza A viruses, 

   (b) these viruses replicate primarily in cells lining the intestinal tract, 

   (c) reassortment in nature can lead to novel pandemic influenza viruses, and 

   (d) live bird markets are one place where transmission of influenza virus from 
animals to humans occurs.”
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