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RESEARCH SUMMARY:   
Although schwannomas and meningiomas are common and benign, their growth patterns are often hard to predict. Currently, surgery and radiotherapy are the 

only standard treatments. Since metabolites are the end products of genes and proteins, metabolomics may reveal downstream tumor features in ways that 

other -omics cannot. We aimed to use metabolomic profiling and stable isotope tracing to characterize primary human schwannomas and meningiomas and 

describe their changes following radiation in patient-derived xenografts. 

FURTHER FUNDING HAS ENABLED US TO EXPAND OUR RESEARCH TO: Further funding has enabled us to expand our research to 

an integrated analysis of metabolomic profiling and molecular classification based on DNA methylation profiling of schwannomas and meningiomas. So far we have 

found that metabolomics-based clustering of schwannomas closely resembles DNA methylation-based classification, whereas metabolomics-based clustering of 

meningiomas does not. 

 

LAY SUMMARY OF FINDINGS AND IMPLICATIONS OF THIS RESEARCH: 
 Schwannomas and meningiomas have distinct metabolic fingerprints compared to the normal cells they originate from. Interestingly, however, even though radiation is 

the only proven effective non-surgical treatment for both diseases, relatively few metabolic changes were seen after we radiated human tumors implanted in mice. This 

means that, at least in the short term, these tumors’ metabolism is fairly resistant to radiotherapy, so the long-term effectiveness of radiation must have some other 

explanation. 

OUTCOMES: 

We found that the schwannoma metabolome differed significantly from that of normal cultured Schwann cells (Figure 1). In schwannoma xenografts, radiation 

decreased cellular proliferation and produced small but detectable changes the tricarboxylic acid cycle and nucleotide metabolism. 13C-glutamine tracing showed that 

schwannomas can produce urea cycle intermediates, TCA cycle intermediates, CMP, and CTP from glutamine even after radiation. CMP was the  only metabolite with 

altered glutamine-derived carbon uptake following radiation in schwannoma xenografts. In meningiomas, clear metabolic differences were identified between the 

tumors and the non-neoplastic dura, with 68 metabolites significantly increased and 27 significantly decreased in tumors as compared to dura (Figure 2). In contrast to 

schwannomas, meningioma xenografts showed unpredictable responses to radiation in terms of cellular proliferation. 13C-glutamine tracing showed that meningiomas, 

like schwannomas, can also produce certain urea cycle intermediates. Radiation led to a slight decrease in 13C-glutamine uptake in meningiomas but otherwise did not 

alter the metabolic pathways we tested. 
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