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Learning Objectives 
•  To	
  understand	
  adap1ve	
  immunity	
  vs	
  innate	
  immunity	
  
•  To	
  describe	
  the	
  different	
  type	
  of	
  immune	
  cells	
  
•  To	
  understand	
  an1gen	
  presenta1on	
  
•  To	
  understand	
  tolerance	
  



What does the immune system do? 
It	
  protects	
  us	
  from	
  infec1ons	
  with:	
  	
  

208	
  viruses	
  
538	
  bacteria	
  
317	
  fungi	
  
287	
  worms	
  
	
  	
  57	
  parasi1c	
  protozoa	
  	
  (CDC	
  numbers)	
  

It	
  promotes	
  normal	
  func1oning	
  of	
  the	
  body	
  (1ssue	
  cleanup,	
  
wound	
  repair)	
  
It	
  removes	
  abnormal	
  cells	
  including	
  malignant	
  ones	
  
But	
  the	
  immune	
  system	
  can	
  also	
  cause	
  disease	
  when	
  it	
  is	
  not	
  
doing	
  the	
  right	
  thing	
  (allergies,	
  autoimmunity,	
  transplant	
  
rejec1on,	
  etc.)	
  



Immune cells 



Overview of the Immune System 

Immune System 

Innate 
(Nonspecific) 

1o line of defense 

Adaptive 
(Specific) 

2o line of defense 

	
  	
   	
   	
  	
  	
  	
  Interac1ons	
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  the	
  two	
  systems	
  



Overview of the Immune System 



	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  A	
  typical	
  immune	
  response	
  

INNATE	
  IMMUNITY	
  	
  
Rapid	
  responses	
  to	
  a	
  	
  

broad	
  range	
  of	
  microbes	
  

ACQUIRED	
  IMMUNITY	
  
Slower	
  responses	
  to	
  	
  
specific	
  microbes	
  

External	
  defenses	
   Internal	
  defenses	
  

Skin	
  

Mucous	
  membranes	
  

Secre1ons	
  

Phagocy1c	
  cells	
  

An1microbial	
  proteins	
  

Inflammatory	
  response	
  

Natural	
  killer	
  cells	
  

Humoral	
  response	
  
(an1bodies)	
  
	
  

Cell-­‐mediated	
  response	
  
(cytotoxic	
  	
  
lymphocytes)	
  

Invading	
  
microbes	
  

(pathogens)	
  
Complement	
  



The innate immune System 

Innate Immune 
System 

External 
defenses 

Internal  
defenses 

	
  	
   	
   	
  	
  	
  	
  InteracDons	
  between	
  the	
  two	
  systems	
  



Innate immunity: mechanisms  
• Mechanical	
  barriers	
  /	
  surface	
  secre1on	
  

•  skin,	
  acidic	
  pH	
  in	
  stomach,	
  cilia	
  

• Humoral	
  mechanisms	
  	
  
•  lysozymes,	
  basic	
  proteins,	
  complement,	
  interferons	
  	
  

• Cellular	
  defense	
  mechanisms	
  	
  
•  natural	
  killer	
  cells	
  neutrophils,	
  macrophages,,	
  mast	
  cells,	
  basophils,	
  eosinophils	
  	
  

Neutrophil NK Cell Monocyte 
Macrophage 

Basophils & Mast 
cells 

Eosinophils 



Adaptive immunity: mechanisms 
• Cell-­‐mediated	
  immune	
  response	
  (CMIR)	
  

•  T-­‐lymphocytes	
  
•  eliminate	
  intracellular	
  microbes	
  that	
  survive	
  within	
  phagocytes	
  or	
  other	
  infected	
  
cells	
  

• Humoral	
  immune	
  response	
  (HIR)	
  
•  B-­‐lymphocytes	
  
•  mediated	
  by	
  an1bodies	
  
•  eliminate	
  extra-­‐cellular	
  	
  
microbes	
  and	
  their	
  toxins	
  	
  

Plasma cell                                                  
(Derived from B-lymphocyte, produces 

antibodies) 



Humoral Immunity 
Also known as antibody-
mediated immunity 
 
Utilizes B-lymphocytes 
 
Recognizes antigen 
directly 
 
Made in the bone 
marrow 





Clonal Selection and Proliferation 



Antibody Structure 



Classes of Antibodies (Immunoghlobulins) 



Antibody Functions 





  

 

Cell-mediated immune response 
1.  T-­‐cell	
  	
  

recognizes	
  pep1de	
  an1gen	
  on	
  
macrophage	
  in	
  associa1on	
  with	
  major	
  
histo-­‐compa1bility	
  complex	
  (MHC)	
  
class	
  	
  

iden1fies	
  molecules	
  on	
  cell	
  surfaces	
  	
  
helps	
  body	
  dis1nguish	
  self	
  from	
  non-­‐self	
  

2.  T-­‐cell	
  goes	
  into	
  effectors	
  cells	
  stage	
  that	
  is	
  
able	
  to	
  kill	
  infected	
  cells	
  



Cell-Mediated Immunity 

CLASS I MHC PROTEIN CLASS II MHC PROTEIN 



Antigens and naïve T cells come together in lymphoid organs  

Capture and presentation of antigens by dendritic cells 

Abbas	
  et	
  al.	
  Basic	
  Immunology	
  



T cell activation  











Central vs Peripheral Tolerance  



Mechanism of Peripheral Tolerance  



Problems with the Immune System 

Blood Transfusion Reaction 
Tissue Rejection 
Allergies 
Autoimmune disease 
Immunodeficiencies 


