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Objectives

• Understand the components of the immune system

• Differentiate between innate vs. adaptive immune system

• Understand the barriers to effective immunotherapy
• Including the tumor microenvironment







Innate Immunity















Overarching Theories on the Immune System

Stranger Model

Self/Non-Self 

• The primary goal of the immune 
system is to distinguish self from 
non-self.

• Specificities of clonal receptors 
are selected such that they 
overwhelmingly recognize non-
self.

• Corollary:  very few self-reactive 
T and B cells are normally found, 
because thymic and B cell 
selection processes are 
complete.

• Peripheral mechanisms for 
preventing autoimmunity are 
deemphasized.

Danger Model

• The primary goal of the immune 
system is to identify and respond 
to danger.

• Specificities of clonal receptors 
predominantly recognize foreign 
antigens but can also recognize 
self antigens.

• Peripheral signals provide the 
primary signals which determine 
whether an immune response to 
a given antigen will occur at a 
given time.

• Dendritic cells serve primarily to 
identify and initiate responses to 
danger signals.



Kono & Rock, 2008





NK cells

• Mediate non-MHC restricted killing of virally infected cells 
and tumors

• Produce cytokines like IFNγ and TNFα

• Mediate Antibody-Dependent Cellular Cytotoxicity
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Figure 1.



Adaptive Immunity



B cells

• Produce antibodies

• Antigen presenting cell

• Produce cytokines

• Have memory







T cells

• Mediate MHC-restricted killing of virally infected cells and 
tumors 

• Main types include CD8+ (Cytotoxic) and CD4+ (Helper)

• Produce cytokines

• Have memory





Achieving an adaptive 
immune response
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Tumor Microenvironment

Finn, OJ. Cancer immunology. NEJM Volume 358, June 19, 2008, Number 25:2704-2715



M1 versus M2 macrophages

• M1 macrophages are the standard antigen 
presenting cell that promotes inflammation

• Tumor-associated macrophages primarily appear 
to consist of the M2 variety
• Localize into hypoxic regions of tumors and secrete 

various immunosuppressive cytokines

• Promote tumor progression by facilitating angiogenesis 
and invasion



Tumor Microenvironment

Finn, OJ. Cancer immunology. NEJM Volume 358, June 19, 2008, Number 25:2704-2715



Myeloid-derived suppressor cells

• MDSCs are a collection of granulocytic and 
monocytic granulocyte precursors that are 
immunosuppressive

• Tumor growth results in expansion of MDSCs
• causing a reduction in arginine levels 

• subsequent increase in nitric oxide in tumors

• inhibits T-cell activation and antigen-specific responses



Tumor Microenvironment

Finn, OJ. Cancer immunology. NEJM Volume 358, June 19, 2008, Number 25:2704-2715



Regulatory T cells (Tregs)

• CD4+ T cells that also express CD25+ Foxp3+

• Produce immunosuppressive cytokines like IL-10 
and TGFβ



Lessons and Take Home Messages

•The immune system can be broadly divided into the innate (kills 
on demand) and adaptive (forms memory) immune arms

•Understanding how immune cells function will improve our 
understanding of how immunotherapies for cancer work

•Immune cells can also be hijacked by tumors to create an 
immunosuppressive microenvironment and protect the tumor 
from elimination



Questions?

Email ccapitini@pediatrics.wisc.edu

Phone (608) 262-2415

Twitter @CapitiniMD
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