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Presentation Notes
Thank you for the kind introduction.  I am excited to share what I have been working on this summer in Dr. Courtney Crane’s Lab in regard to pediatric DIPGs.



Target Genes
21 TAM genes related to survival 
in GBM 

Enriched for metabolic processes 

Are these genes important in 
DIPG TAMs?
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As you saw in the previous presentation by Michael, this set of genes related to macrophage metabolism processes were important in GBMs.   I focused on the same set of genes that appear to be nodes and interconnected, but I did more of an applied project of these genes expressed in the macrophages of lethal pediatric DIPG. 



Background on Diffuse Intrinsic Pontine 
Glioma
Location: Pons

Median age of diagnosis: 6-7 years old 

Median survival: 11 months 

Limited treatment options: radiation
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Diffuse Intrinsic Pontine Gliomas, also known as DIPGs, are located in the pons of the brain as seen in the MRI.  The median age of diagnosis is around 6-7 years old and after diagnosis, the median overall survival for these patients is 11 months.  Currently there are limited treatments for this type of tumor because of the location.  To decrease the severity of symptoms, radiation is being used, but that only increases the overall survival by a few months.  Death is inevitable so there is a need for an improved treatment of these tumors. 



Background on Diffuse Intrinsic Pontine 
Glioma
Location: Pons

Median age of diagnosis: 6-7 years old 

Median survival: 11 months 

Limited treatment options: radiation
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The Crane lab is interested in developing an immunotherapy treatment for DIPGs.  They have asked some questions about macrophages and found that there aren’t as many macrophages in the DIPG tumor microenvironment as there are in other tumors like adult GBM, as Michael shared in the previous presentation.  So that really begs the question, what are these macrophages doing in DIPGs and are the 21 genes in the set activated similarly as seen in adult GBM?  



Hypothesis
Similar to adult GBM, expression of metabolism 
related genes by tumor associated macrophages is 
associated with overall survival of patients with DIPG.
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With this background in mind I developed my hypothesis which is, “Similar to adult GBM, expression of metabolism related genes by tumor associated macrophages is associated with overall survival of patients with DIPG.”  To test this, I used the following methods. 



Methods
6 human samples: tumor and normal adjacent at time of autopsy

Isolated RNA cDNA qPCR on 
Target Genes
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There were 6 patient samples.  From each patient, there was a sample of the tumor cells and normal cells adjacent to the tumor at the time of the autopsy.  From these samples, my mentor extracted and isolated the RNA with which I reverse transcribed to make cDNA.  With the cDNA, I was able to run quantitative polymerase chain reactions to test the expression of the 21 target genes.  By running qPCR, it allows us to see relative amounts of expression in tumor vs normal, in reference to a housekeeping gene.  As seen in this image, one of the curves is a housekeeping gene and the other curves are target genes that are normalized to the reference during analysis.  By using this method, I was able to get the following results. 



Results

*
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I did qPCR on the set of 21 genes shown early but due to time constraints, I will only present on 4 of the genes that I saw had a high importance in macrophages and brain tumors.  In these Kaplan-Meier analyses, I related overall fold change in expression relative to normal, to the length of time the patient survived after diagnosis.  They showed that lower expression of ATF3, ADRB2, CITED2, and CAPG are associated with a longer overall median survival for the patients with DIPG.  Although these analyses could not concretely determine whether the mRNA came from macrophages or tumor cells, all of the 21 target genes are known to have an important effect in macrophages.   The first gene is ATF3.  When macrophages express high levels ATF3, it inhibits them from expressing an anti-tumor response.  The next gene is ADRB2.  It is known that signaling of this pathway leads to polarization of macrophages and macrophages secreting anti-inflammatory cytokines which can support tumor growth and attenuate anti-tumor responses.  The following gene, Cited2 is a transcription factor and negative regulator of pro inflammatory activation in macrophages.  Once again, this means that higher expression of Cited2 would restrain TAMs from promoting an anti-tumor immune response as seen with ATF3 and ADRB2.  Last, Capg is involved in macrophage motility and phagocytosis.  Although the specific role of these processes within DIPG isn’t clear, there is a striking inverse relationship between capg expression and patient survival which is worth future investigations. 



Conclusion
Expression of these metabolism related genes by 
tumor associated macrophages may be associated 
with overall survival of patients with DIPG.

Future investigations:
• Confirm staining of metabolism genes in macrophages with multicolor IHC
• Larger cohort 
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This leads me to the conclusion that “Expression of these metabolism related genes by tumor associated macrophages is associated with overall survival of patients with DIPG.”  As for further investigations go, I think we should confirm staining of metabolism genes in macrophages with multi color immunohistochemistry.  Also, due to the small sample size of my project, I think it is essential to do further research in a larger cohort as we develop an immunotherapy treatment for people with DIPGs. 
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