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Introduction to textbook

• Section I: Basic principles of tumor immunology
– Principles of immunity and its intersection with cancer biology

• Section II: Cancer immunotherapy targets and classes
– Wide array of approaches to clinical immunotherapy

• Section III: Immune function in cancer patients
– Presence of cancer can impact and deregulate immune 

functions in patients. 
– Current understanding of immune function at the tumor site, 

and immune function throughout the human system as 
generally measured in the blood. 

– Specific cell types and molecules that have protumor and 
antitumor effects.

• Section IV: Disease-specific treatments and outcomes



Chapter 26, 30

• Chapter 26

– Examination of tumor infiltrates and focuses on the 
function and impact of myeloid cells from pathology

https://globenewswire.com/news-release/2018/07/24/1541045/0/en/Tumor-Infiltrating-Lymphocytes-TILs-Open-New-Era-in-Cancer-Treatment.html



Chapter 26, 30

• Chapter 30

– How to measures of immune function from blood samples

Chen, Gang et al. Nature 2018;560:382-386



Chapter 27

• Genetic signature of the tumor, impact of host genetic on the 
ability to raise effective antitumor immunity. The 
transcriptional signature of response provide mechanistic 
insights to further improve antitumor responses.

Multiparameter immune gene expression 
profiling in the Checkmate 275 study 
(nivolumab) found IFN-γ signature 
correlated with better response to 
nivolumab (high IFN-γ signature: CR/Prin
20/59 patients; medium or low IFN-γ 
signature: CR/PR in 18/118 patients; 
(p=0.0003).



Chapter 28, 29

• Somatic mutations can impact the development of 
an immune response

• Tumor-specific mutation load and neoantigens

Trends Immunol. 2018 Jul;39(7):536-548



Chapter 31, 32, 33

• Regulatory T cells suppress antitumor immunity

• Types of suppressive cells: MDSCs

• Mediators of immune suppression: exosomes

https://www.nature.com/nri/posters/mdscs/nri1005_mdscs_poster.pdf



Chapter 34

• Presentation of B cells and humoral immunity in cancer have important pro 
and antitumor effects. Associate with autoimmunity and transplantation.

Tsou, Peiling et al. Cancer Res;76:11-5 

Distinct subsets of B 
cells helps in tumor 
microenvironment in 
both pro- (black) and 
antitumorigenic
manner (red)



Chapter 35

• Systemic biology approaches for dealing with the complexity 
of immune-cancer interactions.

Melissa L.Kemp. AACR 2019



Chapter 36 Metabolism

• Effects of cancer on metabolism and how cancer metabolism and immune 
metabolism intersect. Identifying new areas for therapeutic intervention

• Impact of aging

Cancer metabolism refers to the alterations in cellular metabolism pathways 
that are evident in cancer cells compared with most normal tissue cells. 
Metabolic alterations in cancer cells are numerous and include aerobic 
glycolysis, reduced oxidative phosphorylation and the increased generation of 
biosynthetic intermediates needed for cell growth and proliferation.



Chapter 37 Aging



Chapter 38

• Imaging approaches can be used to understand antitumor 
immunity and the impact of immunotherapy



Introduction to principles of 
cancer immunotherapy
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– Presence of cancer can impact and deregulate immune 
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Introduction to textbook

• Section I: Basic principles of tumor immunology
– Principles of immunity and its intersection with cancer biology

• Section II: Cancer immunotherapy targets and classes
– Events in anti-tumor immunity have pointed to therapeutic 

opportunities
– Vaccines, adoptive T cell therapy, cytokines, and co-stimulatory ab can 

expand T cells
– Innate immune activators can provoke a new immune response
– Blockade of negative regulatory pathways can restore T cell function 

and modulate tumor microenvironment
– Expanded efforts exploring predictive and pharmacodynamics 

biomarkers are identifying new candidate interventions

• Section III: Immune function in cancer patients
• Section IV: Disease-specific treatments and outcomes



Key steps involved in the generation of 
antitumor T cell responses

Trafficking depends on CXCR3-binding chemokines CXCL9 and CXCL10.
Lymphocyte-function-associated antigen 1 (LFA-1) binding to ICAM-1 
and VLA-4 binding to VACM-1 to across vascular endothelium .

Direct cytolysis of tumor 
cells by perforin/granzyme
pathway and the FasL
pathway.

T cell priming in LN

CD28 ligation by B7-1/B7-2 is critical for T cell 
priming.
CD8+ T cell expansion depends on IL-2.



Categories of therapeutic intervention designed to amplify or 
overcome blocks in each stage of antitumor immunity

CH19

CH20

CH21

CH23

CH17

CH18

CH16

PD-1, CTLA-4, 
IDO, Tregs

IFNr and TNFa



Chapter 16

• Increasing antitumor T cells is through interventions that 
prime immune responses from within the tumor 
microenvironment.

• Intratumoral application of innate immune activators can induce cytokines 
and local inflammation within the tumor, activate APCs to initiate T cell 
priming against tumor-associated antigens.

• Imiquimod is a FDA-approved TLR7 agonist for topical treatment of basal 
cell carcinoma

• Clinical trials are ongoing with stimulators of TLR3, TLR4, and TLR9 and 
also STING agonists: innate immune activators

– Priming new T cell responses

– Establish local inflammation and promote new T cell entry



Categories of therapeutic intervention designed to amplify or 
overcome blocks in each stage of antitumor immunity
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Chapter 19
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Chapter 20

• Even if effector T cells migrate into tumor sites, negative 
regulatory pathways quickly impair T cell function as negative 
feedback mechanism

• Abs blocking PDL-1/PD-1 interactions approved by FDA for 
multiple cancers types.

• Inhibitors of IDO have entering phase III trials in multiple 
cancer types
– At this time, it is unclear if there is a path forward for IDO inhibitors in 

melanoma; after the results of the phase III trial with epacadostat
which did not meet the primary endpoint of PFS, and OS, several 
other trials with indoximod and BMS-986205 were suspended or 
placed on hold.

https://oncology.medicinematters.com/melanoma/ido-inhibitors/ido-inhibitors-in-melanoma--a-path-forward-/16410630

https://oncology.medicinematters.com/melanoma/ido-inhibitors/ido-inhibitors-in-melanoma--a-path-forward-/16410630
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Chapter 21

• TNF-super family (TNF-SF) mebmers 4-1BB 
and OX40, and agonists Abs against these 
targets are in early-phase clinical trials

AJHO. 2017;13(11):4-15



Categories of therapeutic intervention designed to amplify or 
overcome blocks in each stage of antitumor immunity
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Chapter 23

• Intratumoral injection of oncolytic virus, such as T-VEC that is 
FDA approval for melanoma, prime T cell responses from 
within the tumor site

https://www.gotoper.com/publications/ajho/2016/2016apr/an-update-on-talimogene-laherparepvec

https://www.gotoper.com/publications/ajho/2016/2016apr/an-update-on-talimogene-laherparepvec


Chapter 24

• FDA approved only CTLA-4 Ab ipilimumab with anti-PD-1 Ab nivolumab in 
metastatic melanoma

• Additional combinations are in clinical development

• TIM-3 has critical roles in tumor-induced immune suppression. Blockade of 
TIM-3, alone or in combination with PD-1 pathway blockade, has shown anti-
tumor efficacy in several preclinical cancer models. TIM-3/PD-1 pathway co-
blockade to activate immune response and control tumor growth could 
reflect the combined effects on modulating not only the functional 
phenotype of dysfunctional effector T cells, but also inhibiting the 
suppressive activity of various suppressor cells.

https://www.pharmaweek.com/Combination-Immunotherapy

https://www.pharmaweek.com/Combination-Immunotherapy
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