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Common Autoimmune Diseases



Autoimmunity

Autoimmunity is the consequence of the 
loss of self-tolerance

Types of tolerance:
– Central tolerance

• Thymus (positive and negative selection)
– Peripheral tolerance

• Periphery/circulation (lack of co-stimulation, 
regulatory T cells)



T-Cells tolerate tissue specific antigens

Central Tolerance



Auto-reactive B cells are deleted in the bone marrow
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Central Tolerance



Mechanisms of Peripheral Tolerance

Immunoprivileged site



Immunologically Privileged Sites

Regulation:

1. Physical barrier
• Extracellular fluid does not pass 

through lymphatics
• Tissue barriers which exclude naïve 

lymphocytes

2. Soluble factors (cytokines)
• TGFβ induces Treg

3. FasL expression
• Apoptosis of Fas bearing 

lymphocytes



Damage Induced Auto-Immunity



Regulatory Tolerance



Impairment of TReg responses stimulates autoimmunity 

Regulatory Tolerance

Nature Reviews Immunology 10, 849-859 (2010)
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Autoimmunity: Contributing Factors



Develop of Auto-Immune Disease
• Auto Immunity arise spontaneously in genetically autoimmune-prone 

individual
• Unknown triggers

• Self antigen targets can be identified
• Infection is a trigger for autoimmune

• Molecular mimicry
• Damage tissue barrier

• DAMP provide costimulation to Naïve B cells
• Pro-inflammatory environment

• Presentation of self antigen
• Present self antigen in a immunological active form
• Activation of self reactive cells- cytokines

• Suppression of Treg



Infections Can Induce Autoimmunity



Molecular Mimicry



Molecular Mimicry



A Defect in a Single Gene Can Cause Autoimmunity

APECED, autoimmune polyendocrinopathy–candidiasis–ectodermal dystrophy; 
APS-1, autoimmune polyglandular syndrome 1; 
IPEX, immune dysregulation, polyendocrinopathy, enteropathy, X-linked syndrome; 
ALPS, autoimmune lymphoproliferative syndrome;
SLE, systemic lupus erythematosus;



HLA Serotype Bias in Autoimmunity



HLA Bias in Type I Diabetes

Protective



Amino Acid Changes MHC II Correlate with 
Susceptibility to And Protection From Diabetes 

Asp

Ala
Val
Ser



Immune Deficiency and AutoImmune

X

X

Failure to keep microbiota in check causes Crohn’s disease



Defects in Cytokine Production 
Can Cause Autoimmunity
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Origin of Autoimmune Diseases



Autoantibodies Stimulating or Blocking Receptor Function



Myasthenia Gravis



Autoantibodies Can Transfer Autoimmunity



Graves Disease
Constitutive production of thyroid hormone
- activating autoantibody



Transplacental Antibody Transfer 
Can Induce Autoimmunity in Infants



Antibodies Specific for Cell-Surface Antigens 
Can Destroy Cells

Autoimmune hemolytic anemia



AutoImmune is Self Amplifying



AutoImmune is Broadening: Epitope Spreading



Sometimes It Is Lupus!

http://pics.bbzzdd.com/users/gpb.atot/not-lupus.png



Systemic Lupus Erythematosus Is Characterized by 
Autoantibodies to Conserved Nuclear Antigens

Nature Reviews Immunology 4, 825-831 (October 2004)



Deposition of Immune Complexes 
Leads to Renal Failure-SLE

Basement membrane thickening Anti-immunoglobulin



T Cell Mediated Disease



Type I Diabetes



Multiple Sclerosis



Autoreactive T-Cells Can Transfer Autoimmunity



Rheumatoid Arthritis



Rheumatoid Arthritis

Both B and T cells are involved in pathogenesis



Summary

• Adaptive immunity to self antigen
• Trigger largely unknown
• Progressive and self amplifying



Question

• What can not be used to treat autoimmune 
disorders?

• A) neutralizing antibodies
• B) immune suppressant
• C) Cytokines
• D) bone marrow transplantation
• E) None of the above
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