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Immunotherapy can Cure Patients of Their Cancer!



• Certainly IL-2 can “Cure”

Smith F O et al. Clin Cancer Res 2008;14:5610-5618

Immunotherapy can Cure Patients of Their Cancer!

In 2021 we still do not know:

• Why these patients were “cured”

• If other immunotherapies will cure



Hypothesis:

T cell immune  

responses that  

effectively  

recognize all cancer  

cells will CURE  

patients of cancer

Cancer Immunity Cycle



T Cell Centric View
Hypothesis:

T cell immune  

responses that  

effectively  

recognize all cancer  

cells will CURE  

patients of cancer

NK cells?  

B cells?
Innate effectors?



Biomarkers:

- Prognostic significance

- Marker of immune response



Biomarkers:

- Prognostic significance
- Marker of immune response 

B Cell Effector Functions

and Suppressive Functions



B Cell Effector Mechanisms Exist!

B Cell Effector Mechanisms

CDC

ADCC

 Macrophages

 NK cells

Signaling

 Apoptosis

 Blocking (Herceptin)

Killer B cells (Fas-FasL)  

Other Functions

Augment APC function

Complement  

Dependent  

Cytotoxicity  

(CDC)

Antibody Dependent  

Cellular Phagocytosis (ADCP)
Macrophage

Antibody  

Dependent

Tumor
NK Cell Cellular

Cytotoxicity
Cell (ADCC)

Antibody Mediated Apoptosis  
or Receptor Blockade

• Tao H, Eur J. Immunol 2015 45(4): 999-1009

• Li Q, J. Immunol 2009 183(5): 3195-3203

• Xu G, BBRC 2013 437 (2):287-291

• Neuberger M, JITC 2013 (Supp1 1) : P271



B Cell Antibody Responses MAY Play a Critical  

Role in Anti-Cancer Immunity in Humans

We Don’t Know Because we haven’t carefully  

looked using robust technology

Can also be a double-edged sword
- APC and Effector functions

- Suppressive functions



T cell responses - Peptidome

- Non-mutated shared antigens

- Mutated epitopes

Immune responses against cancer “Surfaceome”

- Natural and Synthetic Immunity

ECD

Membrane

Protein

Immune responses to proteins  
whose genes are over-expressed or  
differentially expressed by cancer

Antibody responses

- Intracellular proteins

- ECD of transmembrane proteins
Ig

Modified Image from Int J. Sci 2019 20, 3912



Synthetic Immunology

Identification of surfasome  

targets:

• New Chimeric Ag receptors  

(T, NK, other)

• More strategies to 

target  immune cells to

cancer

- DARTs / BiTEs

• Fully synthetic constructs 

/  drugs

- ADC



Synthetic Immunology

– Genetically Engineered Cells

• New Chimeric Ag and TCR  

receptor constructs

- T & NK / autol & allo

• Augmented

effector  functions

• Shielded from 

inhibitory  molecules

• Engineered to sense and

be protected from low O2

and pH



Synthetic Immunology

- Targets Immunity or Drug without Gene Therapy

10.1158/0008-5472.CAN-09-0547
annurev-med-061516-121357



B Cell Response Reveals Antigens Recognized by CTL

Priti S. Hedge and Daniel S. Chen

Coordinated T & B immune response to cancer:
• Kwek S, et al, J Immunol 2012

• Tripathi SC, et al, PNAS 2016

• Hulett T, et al, J ImmunoTher Cancer 2018

Modified from: Drake C, Nat Rev Immunol, 2010

Goodnow, Nat. Immunol. 2010



Characterized the IgG Profile of Newly Diagnosed  

Patients with NSCLC – What Were IgG Against?

Newly diagnosed NSCLC patients  

have IgG Ab to proteins whose  

peptides are being presented by  

HLA on surface of lung cancer cell  

lines



Newly Diagnosed NSCLC Patients have a Coordinated  

B and T cell Response to Shared Cancer Antigens

Patients have T  

cells that can be  

activated by  

peptide (IVS) to  

become CTL



Screened for recognition of shared melanoma antigens

tyrosinase, MART-1/melan-A, gp100, TRP1, TRP2

peptides derived from MAGE-1 and MAGE-3.

Majority of HLA-A2 TIL recognized shared melanoma antigens

Recognition of gp100 by HLA-A2 restricted TIL significantly correlated

with clinical response to adoptive immunotherapy with TIL in 21 HLA-

A2 melanoma patients (p = 0.024).

TIL Recognize Shared Melanoma Antigens



Gee Paper

• 3 of 4 TCRs characterized recognized

non- mutated peptide that is

overexpressed in colon cancer and other

cancers
• Identification of a shared non-mutated tumor  

antigen between two patients (same TCR )

- U2AF2 overexpressed in many cancers incl.

COAD, NSCLC, Breast and lymphoma



CTL recognize VGLL1 & Kill Pancreatic, Breast, Ovarian, Bladder,

Gastric & Lung Cancer / But not Normal Cells



It is Good News that the Immune System can  

Recognize Non-Mutated Shared Ags

Source of Antigens for  

Low TMB

Overexpressed self

Cancer Testis Ags

Viral antigens



Shared Non-Mutated Cancer Antigens

• ID genes in cancer that are  

upregulated, amplified,  

mutated compared to normal  

tissue

• Associations with survival



How to Tailor Therapy to a Specific Patient?



SITC Immune Biomarkers  

Task Force





Carlo Bifulco

Zipei Feng

Carmen  

Ballesteros-

Merino

JCI Insight 2 (14) 2017



Multiplex IHC

Future: These assays will  

be standardized/approved  

& enrich for patients likely  

to respond to CPI & ID pts  

who need clinical trials



Single cell sequencing &  

Digital Spatial Profiling (DSP)

Single Cell Seq:

Provides assessment of the status  

of all the cells in a tumor

DSP:

Allows and assessment of the cells  

that are interacting with each  

other in a specific spot



 Patients with Melanoma, Pancreatic, Breast, Ovarian,
Bladder, Gastric, Colon & Lung Cancer have immunity
to non-mutated cancer epitopes

 Once “re-activated” with Ag and cytokine – T cells can kill
cancer cells

Observation:



 Many patients with Melanoma, Pancreatic, Breast,  
Ovarian, Bladder, Gastric, Colon & Lung Cancer have  
immunity to non-mutated cancer epitopes

 Once “re-activated” with Ag and cytokine – T cells can kill  
cancer cells

Observation:

• Identify approaches that re-activate and expand  

tumor-reactive T cells

Challenge:



Receptor expression is

upregulated following

T cell activation

Triggering co-stimulates  

T cells

Can augment Anti-

Cancer Activity

Costimulation Augments T cell Function  

OX40, GITR and 4-1BB



Timing and Sequence Critical for Immunotherapy Combination

October 3, 2017, by NCI Staff



Intersection of microbial mechanisms with cancer hallmarks

Microbiota-derived
metabolites, genotoxins,  

and antigens influence host  

antitumor immunity,  

inflammation, energetics,  

cellular signaling, and

metastasis



Future:
Understanding the  

microbiome will  

impact:

- Diagnosis

- Prognosis

- Therapy

Opportunities for Microbes to Affects Cancer Care





Microbiome Effects on Immune Responsiveness

Clinical Trials.
- Fecal/microbe transplants

- Probiotics

- Diets/prebiotics

- Phage

- Antibiotics / other

Future: Lots of questions?

When to treat and how to assess  

impact?



Questions to consider in clinical trial design  

for microbiome modulation in cancer



Nature. 2021 Apr;592(7852):138-143.



Not Just Diet’s Impact on Microbiome -

Curr Oncol Rep. 2019 Jul 1; 21(8): 72.



Body Weight Affects Cancer Risk

Being overweight or obese is clearly linked to an overall increased risk of cancer.

 8% of all cancers in the United States-

 7% of all cancer deaths.

Clearly linked with an increased risk of:

• Breast (in women past menopause)

• Colon and rectum

• Endometrium (lining of the uterus)

• Esophagus

• Kidney

• Pancreas

May raise the risk of:

• Gallbladder

• Liver

• Non-Hodgkin lymphoma

• Multiple myeloma

• Cervix

• Ovary

• Aggressive prostate cancer
https://www.cancer.org/cancer/cancer-causes/diet-physical-activity/ 
body-weight-and-cancer-risk/effects.html

http://www.cancer.org/cancer/cancer-causes/diet-physical-activity/


Future:  
Wearables are  

coming to clinical  

trials near you!

Here is WHY!



Impact of Exercise

Future:
We will  

objectively  

assess activity  

of patients on  

clinical trials



Sleep-Immune Crosstalk in Health and Disease

Future:
Tracking sleep  

will provide  

non-invasive  

strategy to  

assess  

“immune  

response” of  

patients on  

clinical trials



Results indicate insomnia may be a risk factor for lowered immunity to  

the influenza virus

Sleep duration was associated with decreased likelihood of clinical  

protection, which remained significant after adjustment for age, sex,  

and BMI (OR, 3.53; 95% CI, 1.22-10.27, P = 0.02)



Sleep-Immune Crosstalk in Health and Disease



Sleep-Immune Crosstalk in Health and Disease



Summary:

• The role

54
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