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Paul Ehrlich, 1897 

“ If it is possible  
to protect small laboratory 

animals in an easy  
and safe way against infectious 

and highly aggressive 
neoplasms, then it will 

be possible to do the same for 
human patients” 

Paul Ehrlich, 1897 



J Clin Oncol 29:591-599. 2011 

Leukemia Stem Cells and Microenvironment:  
Biology and Therapeutic Targeting 





Dendritic cell immunotherapy: mapping the way 
(Melief C. et al., Nat Med., 2004) 

 
Early clinical trials clearly show the potency of DC therapy, but  

there are still important questions to be solved before its intoduction  
as a standard cancer treatment. 



  

Nature Reviews Immunology 2008 

Beyond self vs non-self: the danger model 

Beyond Self vs Non-Self: the Danger Model 



Emerging Hallmarks of Cancer 

Cell 2011 144, 646-674  



Swann and Smyth J. Clin. Invest. 117:1137-1146 (2007)  



                                               Cancer immunoediting: 
Equilibrium 

Deepak  Mittal et al , Current Opinion in Immunology, Volume 27, 2014, 16 - 25 
 



Antibody-induced equilibrium disruption 
does not occur as a result of prolonged 
de novo transformation 

The adaptive immune system promotes an 
equilibrium state in primary MCA-induced 
sarcomas. 

Koebel et al, Nature, 2007 



Demonstration of occult cancer in immunocompetent mice in the 
equilibrium phase of cancer immunoediting 

Koebel et al, Nature, 2007 



Sarcoma cells in equilibrium show high immunogenicity, whereas those 
spontaneously exiting equilibrium have attenuated immunogenicity 

Koebel et al, Nature, 2007 



LI Shlush et al. Nature 000, 1-6 (2014) doi:10.1038/nature13038 

DNMT3A mutation precedes NPM1 mutation in human AML 
and is present in stem/progenitor cells at diagnosis and remission. 



J. Clin. Invest. 117:1130-1136 (2007)  

                                               How to harness the 
immune system against cancer 



Blood Reviews, 2016 

                        T cells versus NK cells :  
 differences and similarities 

Unlike T cells that rearrange gene segments to 
generate antigen-specific receptors, NK cells recognize 
their target ligands using an array of germ-line encoded 
receptors. 



Coulie P & Boon T, Nature Reviews Cancer, 2014 

                        Tumour antigens and T lymphocytes:  
 “croce e delizia” for immunologists 



Handgretinger et al. Blood 2016 

                        NK cells “naturally” kill cell targets 
without prior sensitization 



L Ding et al. Nature 000, 1-5 (2012) doi:10.1038/nature10738 

Graphical 
representation of 
clonal evolution from  
the primary tumour to 
relapse in UPN 
933124, and patterns 
of  
tumour evolution 
observed in eight 
primary tumour and 
relapse pairs. 



Intratumor heterogeneity and clonal evolution:  
the immunological pressure  

Mariam Jamal-Hanjani et al. Clin Cancer Res 
2015;21:1258-1266 



Specificity of immune 
responses against the 
malignant cancer-
initiating cell depends 
on where antigen 
targets are expressed in 
the cell differentiation 
hierarchy 
 
The CML model as prototypical 
of hematopoietic stem-cell 
disorder where anti-leukemia 
immunological pressure may be 
curative, but where antigen-
specific approaches have 
provided dismal results 

The Stem Cell Research Community, StemBook, doi/10.3824/stembook.1.21.1 





M Granahan et al, Science. 2016 

Neoantigen clonal architecture and clinical benefit 
of immune checkpoint blockade 



Deepak  Mittal et al , Current Opinion in Immunology, Volume 27, 2014, 16 - 25 
 

Response to novel immunotherapy approaches:  
the role of tolerogenic pathways 



2011 2015 2012 2009 

Science Breakthrough of 
the year for 2013 
 
“Science's editors have chosen cancer immunotherapy 
as Breakthrough of the Year for 2013, a strategy that 
harnesses the body's immune system to combat 
tumors. It's an attractive idea, and researchers have 
struggled for decades to make it work”.   



Time magazine in 1998 Time magazine April 2016 


