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Background: Diffuse Intrinsic Pontine Glioma (DIPG)

● Aggressive pediatric brain tumor arising in the Pons 

350 children a year 

Diagnosis occurs between ages of 6 to 7 

Diffusely infiltrative

Radiation therapy as a means of palliative care

Median overall survival is 9 months



Immunotherapy and the Tumor Microenvironment
● Immunotherapy has the potential to target cancer cells and leave healthy 

cells

● The tumor immune microenvironment influences the efficacy of 
immunotherapy 

What immune cells are present in DIPG?

Immunosuppressive tumor microenvironment in adult GBM

● Blocks anti-tumor t-cell function
● Decreases antigen presentation 
● Immunosuppressive cytokines 

Adult GBM                           Adult non-tumor control 



Preliminary Findings 

● Analyzed IHC stains of immune 
markers   

➔ Low recruitment of 
macrophages  

Hypothesis: The immune system isn’t detecting the 
tumor and thus will not mount an anti-tumor 
response. 

What is the immune phenotype?

Immunosuppressive

Adult 
GBM

?? DIPG ??

Anti-tumor
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- To start this we analyzed IHC stains of Immune markers to see what cells are present, by counting the number of cells positive for these markers in low and high grade gliomas as well as and DIPGs, by counting the number of cells positive for these markers in low and high grade gliomas as well as and DIPGs
----
Because of this deficiency of macrophages, who’s job it is to initiate an immune response, CLICK we hypothesized…----
Now that we have a better idea of how many macrophages are present we want to address this hypothesis by looking at a narrower question:
Click 
What is the immune phenotype, how are these cells  functioning 




Two -Fold In crease in  Macroph age 
Tran scripts  in  Tum or Rela tive to Norm al 

● Performed Nanostring analysis (Cancer Immunology Panel, 770 genes) 

➔Using matched tumor and normal brain s amples (n=6) from DIPG 
patients  

● Relatively low macrophage recruitment
➔ Supports IHC data 
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Nanostring of matched T vs N …..
Used Nanostring’s cancer immunology panel………
First we looked at Macrophage markers and saw that relative to normal, tumor cells only had about twice as many macrophages as depicted by these fold changes above
-This supports our previous IHC data, that there really aren’t that many macrophages in the DIPG microenvironment  





Pathway Analysis Reveals Enrichment of 
An tigen  Presen ta tion  Molecules  

● Only 4 significant pathways, all involved in antigen presentation

● Increased antigen presentation 
molecule in tumor compared to 
normal brain

Biological process
Fold 
enrichment 

P-value 

Antigen processing & presentation of 
exogenous peptide antigen

3.9 0.0028

Antigen processing & presentation of 
peptide antigen

3.83 0.0017

Antigen processing & presentation of 
exogenous antigen 

3.46 0.0141

Antigen processing & presentation 3.04 0.0417
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………..To our surprise, the only processes that were enriched in the hits relative to all 770 tested genes were those related to antigen presentation,……

showing that in all of the 6 pairs of matched tumor and normal tissue, there is up to a four or five fold change in expression of some of these essential antigen presentation genes.  



Conclusions

Few macrophages present 

Presenting antigen Initiating immune response

DIPG compared to adult GBM

Hope for future immunotherapy treatments 

Kids are not tiny 
adults 
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I hope in this presentation I have been able to convince you that Children’s brain tumors are different than adult tumors “Kids are not tiny adults” 
 And in order to properly study a pediatric brain tumor like DIPG we need to ensure we are using appropriate models and adult GBM is not one of them
In contrast to adult GBM…….. 

So, what does this all mean for patients with DIPG? It means that these macrophages may be helpful to cellular immunotherapies made at the Ben Towne Center to fight against DIPG, which would be a major breakthrough for such a devastating disease with no effective treatments 
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