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What	  is	  immunology?	  

•  Immunity	  
–  Freedom	  from	  disease,	  in	  parHcular	  from	  infecHons	  

•  Immune	  system	  
– A	  collecHon	  of	  molecules,	  cells,	  organs	  in	  the	  body	  
mediaHng	  immunity	  

•  Immune	  responses	  
– A	  coordinated	  immune	  reacHon	  against	  infecHons	  

•  Immunology	  
–  The	  study	  of	  the	  immune	  system	  in	  health	  and	  disease	  
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Importance	  of	  the	  immune	  system	  in	  
health	  and	  disease	  
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EffecHveness	  of	  vaccinaHon	  	  
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EffecHveness	  of	  vaccinaHon	  	  
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It	  is	  more	  than	  protecHon	  from	  infecHons	  

•  Cancer	  immunotherapy	  
–  Recent	  progress	  show	  remarkable	  efficiency	  

•  Monoclonal	  anHbodies	  as	  drugs	  
–  Fastest	  growing	  class	  of	  new	  therapeuHc	  molecules	  	  	  

•  AnHbodies	  in	  diagnosHcs	  
–  SensiHve	  and	  specific	  detecHon	  of	  anHgens	  of	  clinical	  
relevance	  

•  AnHbodies	  in	  research	  and	  biotechnology	  
–  IdenHficaHon,	  characterizaHon,	  purificaHon,	  
manipulaHon	  etc.	  
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Innate	  &	  adapHve	  immunity	  
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Types	  of	  adapHve	  immunity	  
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AcHve	  vs.	  passive	  immunizaHon	  

•  AcHve	  immunizaHon	  (slow,	  long-‐lived)	  
– Natural	  infecHon	  
– VaccinaHon	  

•  Passive	  immunizaHon	  (immediate,	  short-‐lived)	  
– Transfer	  of	  specific	  immune	  components	  (newborns)	  

•  AnHbodies	  
•  T	  cells	  
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ProperHes	  of	  adapHve	  immune	  responses	  
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To	  be,	  or	  not	  to	  be	  -‐	  encrypted	  
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Clonal	  SelecHon	  
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Primary	  &	  secondary	  immune	  responses	  

June	  4th,	  2015	   Immunological	  BioinformaHcs	  @	  Center	  for	  Biological	  Sequence	  Analysis	   15	  
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Principal	  cells	  of	  the	  immune	  system	  
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Classes	  of	  lymphocytes	  
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MaturaHon	  of	  lymphocytes	  
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Stages	  in	  the	  life	  history	  of	  lymphocytes	  
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Stages	  in	  the	  life	  history	  of	  lymphocytes	  

June	  4th,	  2015	   Immunological	  BioinformaHcs	  @	  Center	  for	  Biological	  Sequence	  Analysis	   21	  



AnHgen	  presenHng	  cells	  (APC)	  

•  Professional	  APC	  presents	  anHgen	  to	  T	  cells	  
– DendriHc	  cells	  
– Macrophages	  
–  B	  cells	  

•  Capture	  anHgen	  and	  process	  it	  
•  Presents	  it	  in	  associaHon	  with	  MHC	  (Signal	  1)	  
•  Express	  co-‐sHmulatory	  molecules	  (Signal	  2)	  

•  Follicular	  dendriHc	  cells	  (FDC)	  presents	  anHgen	  to	  B	  
cells	  
–  Reservoir	  of	  conformaHonally	  intact	  anHgen	  
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Morphology	  of	  lymph	  nodes.	  
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Morphology	  of	  the	  spleen.	  
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Mucosal	  immune	  system	  
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SegregaHon	  of	  T	  and	  B	  lymphocytes	  	  
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MigraHon	  of	  T	  lymphocytes	  
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Figure	  1-‐4	  

	  
	  

Innate	  immune	  responses	  

•  Immediate	  
–  Barriers	  
–  Complement	  

•  Early	  induced	  
–  Phagocytosis	  
–  Cytokine	  secreHon	  
–  InflammaHon	  

•  AcHvate	  the	  adapHve	  immune	  system	  
–  APC	  migrate	  to	  regional	  lymph	  Hssue	  
–  Makes	  anHgen	  available	  to	  B	  &	  T	  cells	  

•  Signal	  1	  –	  anHgen	  specific	  
–  Becomes	  sHmulatory	  

•  Signal	  2	  –	  co-‐sHmulaHon	  
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Figure	  1-‐4	  

	  
	  

AdapHve	  immune	  responses	  

•  T	  helper	  cells	  respond	  to	  extracellular	  anHgens	  
–  Orchestrates	  the	  immune	  response	  
–  SHmulate	  other	  immune	  cells	  (innate	  as	  well	  as	  adapHve)	  
–  Recruits	  immune	  cells	  

•  AnHbodies	  eliminate	  extracellular	  threats	  
–  Neutralize	  
–  Opsonize	  
–  AcHvate	  complement	  

•  T	  cytotoxic	  cells	  eliminate	  intracellular	  threats	  
–  Detect	  intracellular	  threats	  
–  Neutralize	  /	  kills	  
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Phases	  of	  adapHve	  immune	  response	  
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