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The	
  series	
  of	
  innova4ve	
  work	
  of	
  Dr.	
  Mathis	
  has	
  had	
  a	
  determining	
  
impact	
  on	
  our	
  understanding	
  of	
  immunological	
  tolerance	
  and	
  self/
non-­‐self	
  discrimina4on,	
  and	
  of	
  autoimmune	
  diseases	
  such	
  as	
  diabetes	
  
and	
  arthri4s.	
  She	
  has	
  made	
  many	
  seminal	
  contribu4ons	
  over	
  the	
  past	
  
decades,	
  star4ng	
  with	
  a	
  textbook	
  experiment	
  in	
  1995	
  that	
  formally	
  
demonstrated	
  the	
  role	
  of	
  the	
  major	
  histocompa4bility	
  complex	
  in	
  
controlling	
  immune	
  responses.	
  	
  In	
  the	
  context	
  of	
  this	
  seminar,	
  Dr	
  
Mathis	
  and	
  her	
  colleagues	
  built	
  on	
  the	
  observa4on	
  that	
  a	
  par4cular	
  
gene	
  (Aire)	
  is	
  mutated	
  in	
  pa4ents	
  with	
  “APECED	
  (autoimmune	
  
polyendocrinopathy-­‐candidiasis-­‐ectodermal	
  dystrophy)”	
  which	
  
present	
  with	
  mul4-­‐organ	
  autoimmunity.	
  	
  Because	
  Aire	
  is	
  ac4ve	
  in	
  the	
  
thymus,	
  they	
  hypothesized	
  that	
  it	
  might	
  be	
  necessary	
  for	
  ectopic	
  
expression	
  in	
  the	
  thymus	
  of	
  a	
  wide	
  array	
  of	
  genes	
  normally	
  restricted	
  
to	
  par4cular	
  4ssues,	
  and	
  tested	
  this	
  idea	
  in	
  a	
  specifically	
  engineered	
  
mouse	
  model.	
  The	
  mice	
  showed	
  a	
  disease	
  very	
  similar	
  to	
  that	
  of	
  
human	
  APECED	
  pa4ents,	
  and	
  a	
  specific	
  defect	
  in	
  ectopic	
  gene	
  ac4vity	
  
in	
  the	
  thymus.	
  	
  They	
  defined	
  the	
  mechanisms	
  of	
  ac4on	
  of	
  Aire,	
  from	
  
the	
  standpoints	
  of	
  its	
  immunologic	
  impact	
  as	
  well	
  as	
  by	
  a	
  very	
  elegant	
  
molecular	
  gene4c	
  analysis	
  of	
  its	
  mechanism	
  of	
  ac4on,	
  and	
  how	
  this	
  
mysterious	
  ectopic	
  gene	
  expression	
  is	
  achieved.	
  	
  These	
  studies	
  were	
  
important	
  in	
  revealing	
  a	
  crucial	
  mechanism	
  of	
  immunological	
  self-­‐
tolerance,	
  a	
  phenomenon	
  that	
  is	
  a	
  fundamental	
  tenet	
  of	
  the	
  immune	
  
system,	
  and	
  which	
  is	
  at	
  play	
  in	
  many	
  autoimmune	
  diseases.	
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