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The immune repertoire

Immune repertoire: Set of 
all B-cell / T-cell receptors

Extremely high diversity, at 
least 109 receptors in one 
individual. 
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The immune repertoire

The genes coding the receptors 
can be sequenced relatively easily.  

But what can we do with it ? 
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Why do we care ? 

 ⇒ Prognosis ?

 ⇒ Medical history ?

 ⇒ Identify specific antibodies ?
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How is a B cell repertoire made ? 

V(D)J recombination

⇓

Selection 

⇓

Amplification / Mutation
 / Evolution

Bone marrow, early stage of 
B-cell development

Bone marrow and later life

Post antigen encounter
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V(D)J recombination 

- Generate random genes

- 10-100 millions early B-cells 
created each day, > 70% die here.

- Biochemical process  
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Positive & Negative Selection

- Both T & B cells undergo 
positive and negative 
selection, different survival 
rates

- T cell specificity/affinity will 
also influence differentiation 
(T -regs / CD4-8 / MAIT)

- Less true for B cells 
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Encounter with an antigen
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What makes the repertoire ?

V(D)J recombination

⇓
Selection 

⇓

Amplification / Mutation
 / Evolution

What influences the 
repertoire the most ?
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Generation probability

We can compute the probability 
that each sequence has of being 
generated.
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Generation probability

We can compute the probability 
that each sequence has of being 
generated.
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Public vs Private repertoire

PublicPrivate
Can we extract 
information from the 
public repertoire ?  

We can predict precisely the 
number of shared sequences 
between individuals
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So what can we do with the repertoire ? 

- As a barcode
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So what can we do with the repertoire ? 

- As a barcode

- As a way to study 
recombination & selection

- Progress in prediction / 
diagnostic  
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So what can we do with the repertoire ? 

 ⇒ Prognosis ?

 ⇒ Medical history ?

 ⇒ Identify specific antibodies ?
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 SARS-CoV-2 repertoire

Longitudinal sampling on 10 individuals. Collaboration with 
the Yu lab at the Ragon institute, 109

 B cellls.
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Panning the shared repertoire
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Panning the shared repertoire
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Panning the shared repertoire
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Phenotype measurement

 

Big in-house experiment that can measure a lot of 
antibodies affinities at once



24

Phenotype measurement

In the original repertoire, < 0.1% of BCRs bind, we get 1 in 6 
from the sequences we selected.  
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Homeostasis of the PBMC repertoire

 

On long timescales the 
PBMC repertoire is stable.

On average, shared 
lineages increase in size.

Shared lineages are more 
active.
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Homeostasis of the PBMC repertoire

Are B-cells evolving the same way 
across individuals ? 
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Mutational Convergence

Same V 
gene

Identical ancestors share more mutations 
than expected in different individuals



28

Mutational convergence

 
What about sequences that are not exactly 
shared, but close enough ?
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