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1. Understanding the stumbling blocks and requirements for the 

design of successful therapeutic vaccines: choice of antigens and 

adjuvants

2. Becoming familiar with some of the current approaches to 

vaccination against cancer: broader definition includes in vivo 

vaccination

3. Acquiring an understanding of the positioning of cancer vaccines 

in the developing field of cancer immunotherapy

Learning goals



Cancer Immunotherapy: a bit of history
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The promise of cancer immunotherapy: durable responses

Still…not everyone

responds.

How come?

Hodi et al. Lancet Oncol 2016

Tumeh et al Nature 2014
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T cell infiltration: role for vaccination!



Cancer vaccination: the basics (definitely not passive!)



Cancer Immunotherapy: therapeutic windows
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Vaccine=Antigen+Adjuvant

Coulie et al. Nature Reviews Cancer 14:135-46, 2014



Vaccine=Antigen+Adjuvant

Bonam et al. 2017



Successful (cancer) vaccines: prophylactic and antibody based
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More challenging cancer vaccines: therapeutic and T cell based 

http://www.cancernetwork.com/prostate-cancer/immunotherapy-castration-resistant-prostate-cancer-integrating-sipuleucel-t-our-current-treatment

Therapeutic

and active:



The trouble with therapeutic cancer vaccines…
Rosenberg et al Nat Med 2004



One solution: go early

HPV16 SLP vaccine in VIN: 16/20 PR/CR …but in cancer: none!



Another solution: optimizing vaccines and combination therapies

Figure 15.45  The Biology of Cancer (© Garland Science 2007)



Cancer vaccine formulations and choice of adjuvant

Oosterhoff et al. in: T.J. Curiel (ed.), 

Cancer Immunotherapy, 2013



Cancer vaccine formulations: avoid depot formation



Dendritic cell vaccines: classic approach
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Alternative DC vaccines: in vivo targeting
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DC vaccines: what subset to target?

Dalod et al. 2014



Choice of antigens: what do T cells react  to in tumors?

Rajasagi et al Blood 2014

Hacohen et al. 

CIR 2013



Classic vaccines with novel antigens: personalized!



Neoantigen vaccines



Neoantigen vaccines

Tumor control:

Immune response:



Antigen agnostic cancer vaccination approaches

https://healthhearty.com/strategies-for-cancer-vaccine-development

1) Whole cancer cell vaccines 2) Oncolytic virotherapy

https://www.gotoper.com/publications/ajho/2016/2016apr/an-

update-on-talimogene-laherparepvec



Whole Cancer cell vaccines: CRC vaccination –who benefits?

n=128

n=126

p=0.033

p=0.016

MSI (high neoantigen

load): better prognosis!



Only patients with MSS stage II  (low 

neoantigen load!) benefit from vaccination

Whole Cancer cell vaccines: CRC vaccination –who benefits?

Actionable tumor antigens!

Neoantigens?



Only patients with MSS and T cell infiltrates benefit from vaccination

T cell

infiltration
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Whole Cancer cell vaccines: CRC vaccination –who benefits?



Turning a cold tumor hot!

Whole Cancer cell vaccines: GVAX with checkpoint blockade -turning up the heat



15-9-2005 29-3-2006

Whole Cancer cell vaccines: GVAX with checkpoint blockade -turning up the heat
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≥ 70% increase

< 70% increase

N=22; med. surv. 38.5 mths

N=6; med. surv. 15.5 mths

Cut-off 70% p = 0.0004
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≥ 70% increase

< 70% increase

N=19; med. surv. 40 mths

N=9; med. surv. 19 mths

Cut-off 70% p = 0.0031
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cDC1 and cDC3 activation

Activation of one or none

N=15; med. surv. 52 mths

N=13; med. surv. 16 mths

p < 0 .0001

cDC1 activation cDC3 activation

Santegoets et al CII 2013, JITC 2014

Whole Cancer cell vaccines: GVAX with checkpoint blockade -turning up the heat
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Conventional versus in vivo vaccination



Oncolytic virotherapy: in vivo vaccination

https://www.creative-biolabs.com/car-t/oncolytic-virus-therapy-development.htm
Melief et al JCI 2015



Oncolytic viruses (T-vec) and immune checkpoint blockade

Ribas et al. Cell 2017



Melanoma T cell infiltration depends on DC

Spranger et al. Cancer Cell 2017

Aim: to safeguard proper DC 

differentiation in melanoma and 

enable in vivo vacccination

Oosterhoff et al OncoImmunol 2012

M2-like 

macrophage

DC



Role for Wnt in melanoma: DC and T cell infiltration
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Leveraging DC in vivo: priming and attracting effective T cells

or TLR9

IFN type-I response

Corrales et al. JCI 2016

Klinman Nat Rev Immunol 2004

Salmon et al Immunity 2016

Savas et al Nat Med 2018

Tissue-resident memory (TRM)

T cells

TRM signature



Options and advantages of in vivo vaccination

Chemotherapy

Oncolytic viruses

Immunogenic cell death: Ag and DAMP release
Type-I IFN response
Ensure  CD103+ DC and T cell recruitment



1. Understanding the stumbling blocks and requirements for the 

design of successful therapeutic vaccines: choice of antigens and 

adjuvants

2. Becoming familiar with some of the current approaches to 

vaccination against cancer: broader definition includes in vivo 

vaccination

3. Acquiring an understanding of the positioning of cancer vaccines 

in the developing field of cancer immunotherapy

Learning goals



Cancer vaccines: a renaissance in the golden age of immunotherapy?

https://owlcation.com/humanities/


