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SARS-CoV-2



Dogs presenting
Class

• Hound dogs present rabbit they retrieve


• https://www.youtube.com/watch?v=oMN-1nSQv3U



Antiviral Innate Responses
Natural killer cells (NK cells)

• Invariant receptors activate or inhibit killing by NK cells


• Cellular distress responses activate NK cells


• MHC Class I inhibits NK cell killing


• MHC Class I presents peptides that CD8 cytotoxic T cells bind to, prompting 
killing


• viruses downregulate MHC Class I, to protect from CD8 T cell killing


• interferon𝛼 upregulates MHC Class I, enhancing CD8 T cell ability to kill virally 
infected cell; another example of Innate/Adaptive interaction



Innate Responses against viruses
Interferons 𝛼, 𝛽

• viral activation of TLRs prompts interferon secretion


• most cell types have interferon responses (dendritic cells especially strong 
response)


• secreted interferon binds to interferon receptors on the same cell and 
neighboring cells (autocrine and paracrine)


• Interferon Stimulated Genes (ISGs), hundreds of them


• most impair virus replication, some decrease all protein synthesis


• viruses in turn inhibit TLR signalling to minimize interferon secretion



Finally,	some	good	news	about	getting	older

• Allergies	are	NOT	worse	in	the	elderly









Learning Objectives for Week 7

• Antiviral Innate Responses (interferon and NK cells)


• Types of Vaccines against SARS-CoV-2

https://www.youtube.com/watch?v=mvA9gs5gxNY


• stable form of spike protein: https://www.youtube.com/watch?
v=-92HQA0GcI8


• Treatment strategies for COVID-19

https://www.youtube.com/watch?v=-92HQA0GcI8
https://www.youtube.com/watch?v=-92HQA0GcI8
https://www.youtube.com/watch?v=-92HQA0GcI8
https://www.youtube.com/watch?v=-92HQA0GcI8


There are Different Ways to Present Rabbit Antigens, 

some with more class than others, border collie vs hound dog













Critical Developments for mRNA vaccine

• The idea of using mRNA rather than delivering proteins


• Development of lipid nanoparticles, liposomes, with charged lipids


• Pseudouridine to reduce TLR stimulation of inflammation by RNA


• Stabilizing spike protein structure
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Modified nucleotide improved immunogenicty
while reducing inflammation

• substituted pseudouridine for uridine, reduced inflammatory reactions to the 
mRNA (reduced interactions with TLRs)


•

Kariko, coiuldn’t get the work funded





Another important development: a stabilized form of the spike protein

• Took on shape of spike protein as it binds to ACE-2


• https://www.youtube.com/watch?v=-92HQA0GcI8

https://www.youtube.com/watch?v=-92HQA0GcI8










COVID-19 Treatment Options
effects depend on stage of the disease
• Mab antibodies (Regeneron and Lilly) 


• Against RBD of Spike protein


• Against stimuli for cytokine production


• Against cytokines


• Soluble ACE2 decoys (Procko)


• direct anti-viral drugs


• Remdesivir, a nucleoside analogue targeting viral polymerase


• Molnupiravir, Merck nucleoside analogue, tested in hamsters and humans with mild to moderate COVID; reduced risk of 
hospitalization by 50%; EUA applied for; generic will be manufactured in India


• Several being combined with interferons;


• Anti-inflammatory drugs


• Dexamethasone, a synthetic corticosteroid


• anti-IL6 monoclonal Abs


