
Immunology 101
for the

Practicing Oncologist

Aaron Logan, MD, PhD

Division of Malignant Hematology and
Blood and Marrow Transplantation

aaron.logan@ucsf.edu



2

Disclosures

Consulting Fees

� Pharmacyclics

� Amgen



3

Hematopoiesis
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Innate and Adaptive Immunity

Dranoff, G. Nat Rev Cancer 2004, 4:11-22.
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Innate and Adaptive Immunity

Innate Immunity

� First line of defense

� Immediate reactivity

� Not antigen-specific

� No memory

Adaptive Immunity

� Antigen-specific

� First encounter may taken 
time to build up efficacy

� Life-long immunity 
possible

� Preemptive immunization 
(vaccination) possible
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Innate and Adaptive Immunity
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Effective Immunity Requires Balance

Control
pathogens/malignancy Prevent 

auto-immunity
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Innate Immunity

Wynn and Ramalingam, Nat Med 2012, 18:1028-1040
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Innate Immunity — Natural Killer Cells

Viver et al., Nat Rev Immunol 2012, 12:239-252
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Antigen Presenting Cells

Medzhitov, Nat Rev Immunol 2001, 1:135-145
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Major Histocompatibility Antigens (HLA)

All cells

Antigen-presenting cells

Source: Wikipedia Robinson et al. Nucleic Acids Research, 2013
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Antigen Presentation

Janeway et al., Immunobiology 8th ed.,  2008
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Adaptive Immunity is Epitope -Specific

With a genome possessing only ~20,000 genes, 
how can humans develop immunity to specific 

epitopes from thousands of pathogens?
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Immunoglobulin Gene Rearrangement
V segments D segments J segments C segments

D-J recombination

V-DJ recombination

VDJ-C recombination
(via alternative mRNA splicing in 

naïve B cells and lymphoblasts; via 
recombination in memory B cells)

Heavy chain

Light chain
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Immunoglobulin Mechanisms of Action

Imai and Takaoka, Nat Rev Cancer 2006, 6:714-727
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B and T Cell Repertoire Diversity

Van Dongen et al., Leukemia 2003, 17:2257-2317
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T Cell Selection

Sun and Lanier, Nat Rev Immunol 2011, 11:645-657
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T Cell Costimulation

Alegre et al., Nat Rev Immunol 2001, 1:220-228
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Innate and Adaptive Immunity Work Together

Townsend et al., Sabiston Textbook of Surgery 18th ed., 2008

Clonal Expansion
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Characteristics of Adaptive Immune Response

Source: Wikipedia
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Immune Organs

Randolph et al, Nat Rev Immunol 2005, 5:617-628
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Cytotoxic and Helper T Cells

Swain et al., Nat Rev Immunol 2012, 12:136-148
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T Cell Responses are Directed by Dendritic Cells

Shortman and Liu, Nat Rev Immunol 2:151-161
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T Cell Subsets: Th1, Th2, Th17, Tfh, Treg

Nurieva and Chung, Cellular and Molecular Immunology 2010, 7:190-197
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Anergy / Peripheral Tolerance

Miller et al., Nat Rev Immunol 2007, 7:665-677
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Regulatory T (Treg) Cells

Dario et al., Nat Rev Immunol 2008, 8:523-532
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Immune Checkpoints in Tumor Immunology

Pardoll, Nat Rev Cancer 2012, 12:252-264
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Regulatory Cells in Tumor Immunology

Colombo and Piconese, Nat Rev Cancer 2007, 7:880-887
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Immunotherapy Mechanisms

Sadelain et al., Nat Rev Cancer 2003, 3:35-45
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Immunotherapy Mechanisms
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Goals of Tumor Immunotherapy

1. Tilt the balance – break tolerance, 
antagonize negative regulators

2. Stimulate responses to tumor-specific or 
tumor-associated antigens

3. Induce lasting immunity 

4. Induce a breadth of response capable of 
targeting multiple tumor subclones

5. Improve patient outcomes



Thank you!


