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Terminology
• Immunology – study of 

host defense systems

• Immunity – ability of the 
host to protect itself 
against foreign organisms

• Immune system – tissues, 
cells, molecules mounting 
an immune response



Types of immunity 

• Innate – aka natural immunity – general protection 
- external barriers such as skin, always present and 
ready 

• Passive immunity – ‘borrowed” immunity – short 
lasting such as antibodies in breast milk 

• Adaptive immunity – aka active immunity –
activated by pathogens - develops through lifetime 
via exposure to pathogens or vaccination – involves 
lymphocytes



Innate Acquired

First line of defense, generalized Customized and highly specific

Barriers – skin, tears, phagocytes, 
macrophages, NK cells, mast cells, 
complement

Antigen presenting cells, T cells, B cells, 
antibodies and immunity

Onset rate Early, immediate response Late, slow, weeks

Responses Non-specific, antigen independent Very specific, antigen dependent

Memory No Yes

http://biology-forums.com/index.php?action=gallery;sa=view;id=1488



http://intranet.tdmu.edu.ua/data/kafedra/internal/in_mow/classes_stud/uk/med/lik/ptn









Phagocytosis

Roitt I, Brostoff J, Male D, Immunology, Mosby, 2001





T – lymphocytes
-involved in cell mediated immunity

Mature and migrate to lymphoid organs to 
await contact with antigens

Two Types: CD4 and CD8 



B lymphocytes 
– involved in humoral immunity

• Respond to antigen stimulation to produce 
antibodies - antibodies produce immunity 



Major roles of the immune system

Fight and protect against:

Pathogens – organisms that cause disease – bacteria, 
viruses, fungi, and prions

Cancer - aberrant uncontrolled growth and spread of 
what was originally normal cells with gene 
mutations, oncogenes and abnormal growth 
signaling pathways



Immune system challenges
PATHOGEN CANCER

• Many varieties and types to 
infect us

• Many or most of our cells in 
the body can become 
cancerous

• Usually antigens (identifiers) 
appear different  but – some 
pathogens (eg viruses)  invade 
normal cells and use them to 
propagate and grow and take 
over

• Similar to normal cells and 
many of the same identifiers
as normal cells or tissues

• Possibility of mutating or 
changing

• Possibility of mutating or 
changing

• Potential in hiding from the 
immune system or responses 
to cause chronic infection

• Potential in hiding from the 
immune system or responses 
to continue growth











The immune system needs to recognize self versus non-self
• CD8 T cells recognize antigen presented by MHC class I 
• CD4 T cells recognize antigen presented by MHC class II

http://course1.winona.edu/kbates/Immunology/Chapter5-09.htm
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http://intranet.tdmu.edu.ua/data/kafedra/internal/in_mow/classes_stud/uk/med/lik/ptn



ADAPTIVE RESPONSE
Humoral response Cellular response













Immune surveillance  and immunoediting 

Immune surveillance 

• immune system cells –
lymphocytes recognize 
and eliminate 
transformed cells

Immunoediting

• tumor cells change 
immunogenicity to 
produce immune-
resistant variants





How does the immune system 
recognize cancers?

• Tumor associated antigens – targets for tumor 

specific T cell response that rejects the tumor 

• Tumor specific mutated molecules

• Molecules only in germline cells or 
differentiation antigens only in particular tissues

• Abnormal overexpression of antigen with 
respect to normal cells

• Abnormal protein modification

• Oncoviral protein antigen in virus-associated 
tumor



Mellman et. al.  Nature 480, 480-489. 22 December  2011



Dan Chen and Ira Mellman.   Immunity.  39, July 23, 2013.  



Immunotherapy

• Treatment of disease by inducing, enhancing or 
suppressing an immune response

• Harness and augment anti-tumor responses to 
treat cancer

• Passive immunotherapy 
• does not engage adaptive response, fast, transient
• cytokines, antibodies, T cells

• Active immunotherapy
• Engages adaptive immune response
• Slow, delayed onset
• Life-long immunologic memory
• vaccines



Dan Chen and Ira Mellman.   Immunity.  39, July 23, 2013.  


