
population (see table below).   

 

 

MERS-CoV (2c EMC/ 2012)         SAIEDLLF-DKVTIADPG-Y905 

    SARS-CoV2        kpskr-816sfiedllf-nkvtladag832 
 

Conservation of S2 fusion peptide amongst Coronaviridae. Underlining indicates residues showing conserved 
properties . Virus abbreviations are as follows: 

 

 

According to Madu et al. (51) 

conserved flanking sequenceuniversal peptide

Universal self-like peptide comprised within S2 fusion peptide
Source: https://pubmed.ncbi.nlm.nih.gov/19439480/
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https://pubmed.ncbi.nlm.nih.gov/19439480/


Broadly neutralizing Abs will quickly result in suboptimal immune pressure, allowing highly 
vaccinated populations to exert large-scale immune selection pressure on viral infectiousness. 

Pre-existing Abs that bind with low affinity to 
immunodominant S-associated epitopes 
cause steric masking of these epitopes  

variable, 
immunodominant epitope

S protein





more conserved, less immunogenic 
immune subdominant epitope

more conserved, 
immune subdominant epitope

SIR-1: weak binding of 
           S variant-specific pNAbs (A) 
      → cross-neutralizing Abs (B)

SIR-2: weak binding of S variant-specific 
           pNAbs (A) and cross-reactive pNAbs (B)
           → broadly neutralizing Abs (C) 





B

C

B

A A

pNAb: Potentially neutralizing Ab
S: Spike protein
SIR: Steric immune refocusing

STERIC IMMUNE REFOCUSING (SIR)

© 2023 Dr. G. Vanden Bossche
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Low-affinity Abs stabilize viral complexes/ 
aggregates

1 x 12

2 x 6 = 12



(C)

opsonization of viral aggregates by broadly cross- 
reactive Abs hampers (C) or enhances (D) viral 
uptake by APCs and triggers Th-independent 
priming of CTLs

→ PD-1L-mediated inhibition of CTLs + T regs 
   

Viral immune escape enables BTI whereas immune responses to BTI with Omicron and more infectious 
Omicron descendants  enable (transient) protection from infection or trans infection, respectively  

(A) (B)

strong (A) or weak (B) binding of low-affinity Absprevents infection 

  of susceptible host cells (SN!) and primes broadly cross-neutralizing Abs
  that mature into isotype-switched, functionally monovalent IgG4 Abs

VBTI triggers the induction of broadly cross-reactive virus-neutralization (via SIR; A). 
Loss of cross-neutralizing capacity triggers mitigation of invasive infection (via broadly 
cross-reactive anti-S Abs; B) and  inhibition of trans infection (via broadly cross-reactive 
NNAbs) or mitigation of productive infection (via broadly cross-reactive CTLs; C)

VBTI

+
SIR

→ generation of autoreactive Abs   

Loss of 
neutralizing capacity

Production NNAbs

(D)

++



Avidity is a measure of the overall strength and stability of interactions between multiple 
binding sites on a bivalent or multivalent antibody (Ab) and its corresponding multivalent Ag

Decreasing conc and/or affinity

N
T 

(l
o

g 1
0
)

<--------------- infection-mitigation -------------->

pseudo-
neutralization

Zone of equivalence. In this zone, there is an optimal 
balance between Ab  and Ag concentrations for the 
formation of stable immune complexes, maximizing 
avidity. The increase in concentration beyond this 
zone leads to saturation of the binding sites.

enhancement 
of infection



Strongly diminished 
neutralizing capacity)

NNAb-dependent VBTI by Omicron (or newly emerged SC-2 variants)

Boosting of previously primed NAbs (OAS)

SIR: Priming of new cross S variant-reactive Abs

Boosting of previously SIR-primed cross S variant-reactive Abs (RAS)

Prolonged suboptimal inhibition of infection 

Suboptimal immune pressure on viral infectiousness 

New, more infectious immune escape variants 

Short-lived inhibition of infection (SN) 

Re-exposure to Omicron (or newly emerged SC-2 variants/ updated C-19 booster vaccines)





BU slides
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Wishing you Happy Holidays 
and all the best for 2024
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