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Infection or vaccination generates effector immune cells. This ensures efficient clearance of
invading pathogens, and establishes immunological memory, thereby providing long-term
protection against recurrent infections. Yet we currently lack a complete understanding of immune
regulation and memory, particularly in humans. Primary Immunodeficiencies (PIDs) are rare
diseases (~1/10-50 000 births) caused by monogenic germline mutations leading to loss-of
expression, loss-of function, or gain-of function of the encoded protein. PIDs are characterised by
defects in immune cell development, or their differentiation into effector cells during immune
responses. This renders patients highly susceptible not only to initial pathogens infection but also
recurrent infection due to an inability to form immunological memory. Due to their immune
dysregulation and immune compromised state, PID patients are also susceptible to developing
allergy, autoimmunity, inflammation and/or cancer. Thus, PIDs are an unprecedented model to
link defined monogenic defects to immune dysregulation in clinical settings. Indeed, although
individually rare, the study of PIDs has provided profound advances in molecular medicine that
extend well beyond the numbers of aftected individuals and into the general population.
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