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From the conquest of Mexico by smallpox as 

much as by the Spanish, to the bubonic 

plague in China, to the typhoid epidemic in 

Europe, the history of disease is the history 

of humankind.

Plagues and Peoples is a book on epidemiological history by historian William H. McNeill

published by Anchor Books in 1976. It was a critical and popular success, offering a radical new 

interpretation of the extraordinary impact of infectious disease on cultures as a means of enemy 

attack.

https://en.wikipedia.org/wiki/Epidemiology
https://en.wikipedia.org/wiki/History
https://en.wikipedia.org/wiki/William_H._McNeill_(historian)
https://en.wikipedia.org/wiki/Infectious_disease
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Model of immunity induced by infection and vaccination



Immunzellen:

B Zellen (Produktion von Antikörpern), T Zellen, und einige Andere



Antibodies (produced by B cells) bind to antigens on microbes.

They block microbes and/or mediate their destruction by other immune cells



T Zellerkennung: ‚immunologische Synapse‘

MHC/peptide ICAM-1 Overlay

„Immunological Synapse“

Ausbildung einer ‚Doughnut‘ Struktur bei der der äußere Ring aus 

(längeren) Zelladhäsionsmolekülen gebildet wird, während sich im 

Zentrum die (kürzeren) TCR/MHC-Peptid Komplexe befinden



CD8+ T Zellen: →Programmierter Zelltod der Zielzelle 

- Abbau des Chromatins durch zelleigene DNAsen

- Beseitigung der Zellreste durch Makrophagen

Apoptose
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SARS-CoV-2

M/E = Membrane and
envelope proteins

N/RNA = Nucleocapsid
protein and RNA

Spike (S) protein, with S1 & S2:
S1 surface unit, with N-terminal
domain (NTD), and CTD containing
the RBD
S2 unit that fuses with cellular
membrane, including the internal
membrane fusion peptide (FP) 
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SARS-CoV-2, the spike (S) protein and its receptor binding domain (RBD)

The fusion peptide of the S2 

subunit is highly conserved among 

seasonal HCoVs and zoonotic 

coronaviruses, including SARS-

CoV-2 (3), whereas S1 is more 

variable.



Virus-binding antibodies + + + +
Virus-neutralizing antibodies       ++ +++ ++ +

Induction of antibodies by:B

Antibody binding and
virus neutralization:

A

Antibody specific for SRBD Sother N
can bind the virus + + -
can neutralize the virus + +/- -

DNA or RNA DNA or RNA
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Different types of antibodies, and induction of antibodies by infection and vaccination



www.infovac.ch







Favorable vaccines, used in well-designed vaccination strategies, 

may be critical for limiting harm, promoting trust and long-term 

return to normal public life and economy. 

Vaccines must be free of severe side effects

They should induce large quantities of high affinity virus-

neutralizing antibodies to prevent severe disease or even 

infection and transmission.

T cells are also important, particularly to reduce disease severity.

Vaccination trials require precise clinical management, 

complemented with detailed evaluation of safety and immune 

responses.

COVID-19: Mechanisms of vaccination and immunity



Vaccines against SARS-CoV-1 and MERS-CoV

Currently there is no approved vaccine available against

these two viral threats.

SARS-CoV-1

Vaccine candidates based on VLPs, DNA, proteins and

viruses (inactivated, live-attenuated, recombinant vectors).

Only few were tested in phase 1 clinical studies.

MERS-CoV

Vaccine candidates based on inactivated virus, DNA and

protein, generating preclinical data and phase 1 trial results.

For both diseases, larger studies to determine whether the

vaccines could protect from natural infection have not yet

been performed.



The SARS-CoV-1 family

Comprises several groups of strains (comparable to many other 

viruses), hosting in animals, humans or both

Antibodies are specific

for the spike (S), membrane (M), envelope (E), nucleocapsid (N) 

and further viral proteins, many are strain- or group-specific. 

Neutralizing antibodies

are mainly specific for S protein, primarily to its receptor binding 

domain (RBD). Besides, the 3a protein has also neutralizing 

epitopes. Neutralizing antibody epitopes have been found to be 

highly conserved in several viral strains, indicating that vaccines 

that elicit such antibodies are protective against multiple strains.



Receptor-Binding Domain

(RBD, yellow) 

with Receptor-Binding Motif

(RBM)

Speiser et al. NPJ Vaccines 2020 In press

Structure of SARS-CoV-2 



RNA-Virus SARS-CoV-2

VLP built with a viral protein 

genetically fused with RBD/RBM
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Distances between neutralizing epitopes 
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