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Editorial on the Research Topic 

The Role of Microenvironment in the Homing, Maintenance, and Release of 

Glioma Stem-Like Cells 

Among brain tumors, gliomas are the most common primary tumors in adults

( 1 ). Glioblastomas (GBMs) are the most aggressive and lethal gliomas with 

a median survival of 12–15 months ( 2 ). One of the challenges in the 

treatment of GBMs is the presence of a subpopulation of treatment-resistant 

cells with stem-like properties referred to as glioma stem cells (GSCs) ( 3 – 5

). GSCs have the capacity to self-renew, to differentiate into various central 

nervous system cell types in presence of appropriate environmental cues 

and are highly infiltrative. GSCs have increased DNA repair capacity and 

express multidrug resistance pumps that impart resistance to therapies ( 6 ).

Data from several studies suggest that GSCs are maintained in specialized 

niches that help maintain GSCs in a replication competent state or in a 

quiescent state enabling them to evade cytotoxic therapies ( 7 , 8 ). In this 

research topic, we focus on mechanisms that help the homing of GSCs within

glioma niches, maintenance of their self-renewal capacity and release of 

GSCs into the tumor microenvironment. 

Two major components of the microenvironment that affect GSC biology are 

the vasculature and the cells of the immune system. In this research topic, 

Audia et al. provide an extensive review of current literature on the cross-

regulatory interactions between the various vascular cell types and GSCs as 

well as the immune system and GSCs. Roos et al. further provide insight into 

the roles of astrocytes and extracellular matrix factors in promoting GSC 
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invasion and migration through the JAK/STAT pathway. In addition, this 

review also provides insight into how hypoxia and tissue pH affects GSC 

maintenance through upregulation of HIF2α and stemness genes. One of the 

areas of active research is to identify the mechanisms through which GSCs 

interact with the tumor microenvironment. Mondal et al. have reviewed 

recent studies on the extravesicular transport of molecules between the 

microenvironment and GSCs that affect various aspects of GSC biology 

including survival, invasion, and therapy resistance. Extracellular vesicles 

(EVs) have been shown to transport a wide variety of molecules including 

signaling proteins, lipids, mRNA, miRNA, and DNA. The minireview by Mondal

et al. elaborates on these diverse roles of EVs in promoting glioma invasion, 

metabolic regulation of hypoxia signaling, and modulating the immune 

response. 

The most recent genomic classification of GBM based on single cell gene 

expression has defined three subtypes based on their transcriptional profiles 

designated as proneural, classical, and mesenchymal ( 9 ). In this study, a 

robust analysis of single cells from three patients was able to rule out 

neuronal subtype as contamination from normal brain and confirms that the 

mesenchymal subtype of GBM has increased infiltration of tumor-associated 

macrophages and microglia. In an original research article in this research 

topic, Sharma et al. attempted to identify a tumor-intrinsic 

immunohistochemistry-based minimal multigene signature to differentiate 

between proneural and mesenchymal subtypes of GBM. Using two patient-

derived samples they identified four genes linked to angiogenesis that are 

highly elevated in mesenchymal GBMs compared with proneural subtypes. 
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In summary, this research topic highlights the significance of the various 

microenvironmental factors in the regulation of GSC biology. Future research

focused on the interactions between the cancer cells and the surrounding 

niche will not only advance our understanding of this deadly disease but will 

also provide insights into patients who might benefit from immune 

modulation. 

Author Contributions 
The author confirms being the sole contributor of this work and approved it 

for publication. 

Conflict of Interest Statement 
The author declares that the research was conducted in the absence of any 

commercial or financial relationships that could be construed as a potential 

conflict of interest. 

The handling editor declared a shared affiliation, though no other 

collaboration, with the author. 

Funding 
SM is supported by funds from Barrow Neurological Foundation and 

NIH/NINDS R01NS088648. 

References 
1. Ostrom QT, Gittleman H, Fulop J, Liu M, Blanda R, Kromer C, et al. CBTRUS 

statistical report: primary brain and central nervous system tumors 

diagnosed in the United States in 2008–2012. Neuro Oncol (2015) 17(Suppl 

4): iv1–62. doi: 10. 1093/neuonc/nov189 
https://assignbuster.com/editorial-the-role-of-microenvironment-in-the-
homing-maintenance-and-release-of-glioma-stem-like-cells/



 Editorial: the role of microenvironment ... – Paper Example  Page 5

CrossRef Full Text | Google Scholar 

2. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J Clin 

(2015) 65(1): 5–29. doi: 10. 3322/caac. 21254 

PubMed Abstract | CrossRef Full Text | Google Scholar 

3. Hemmati HD, Nakano I, Lazareff JA, Masterman-Smith M, Geschwind DH, 

Bronner-Fraser M, et al. Cancerous stem cells can arise from pediatric brain 

tumors. Proc Natl Acad Sci U S A (2003) 100(25): 15178–83. doi: 10. 

1073/pnas. 2036535100 

PubMed Abstract | CrossRef Full Text | Google Scholar 

4. Ignatova TN, Kukekov VG, Laywell ED, Suslov ON, Vrionis FD, Steindler DA.

Human cortical glial tumors contain neural stem-like cells expressing 

astroglial and neuronal markers in vitro. Glia (2002) 39(3): 193–206. doi: 10. 

1002/glia. 10094 

PubMed Abstract | CrossRef Full Text | Google Scholar 

5. Singh SK, Hawkins C, Clarke ID, Squire JA, Bayani J, Hide T, et al. 

Identification of human brain tumour initiating cells. Nature (2004) 

432(7015): 396–401. doi: 10. 1038/nature03128 

PubMed Abstract | CrossRef Full Text | Google Scholar 

6. Bao S, Wu Q, McLendon RE, Hao Y, Shi Q, Hjelmeland AB, et al. Glioma 

stem cells promote radioresistance by preferential activation of the DNA 

https://assignbuster.com/editorial-the-role-of-microenvironment-in-the-
homing-maintenance-and-release-of-glioma-stem-like-cells/

http://scholar.google.com/scholar_lookup?title=Identification+of+human+brain+tumour+initiating+cells&author=S.+K.+Singh&author=C.+Hawkins&author=I.+D.+Clarke&author=J.+A.+Squire&author=J.+Bayani&author=T.+Hide&journal=Nature&publication_year=2004&volume=432&pages=396%E2%80%93401&doi=10.1038/nature03128&pmid=15549107
https://doi.org/10.1038/nature03128
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=15549107
http://scholar.google.com/scholar_lookup?title=Human+cortical+glial+tumors+contain+neural+stem-like+cells+expressing+astroglial+and+neuronal+markers+in+vitro&author=T.+N.+Ignatova&author=V.+G.+Kukekov&author=E.+D.+Laywell&author=O.+N.+Suslov&author=F.+D.+Vrionis&author=D.+A.+Steindler&journal=Glia&publication_year=2002&volume=39&pages=193%E2%80%93206&doi=10.1002/glia.10094&pmid=12203386
https://doi.org/10.1002/glia.10094
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=12203386
http://scholar.google.com/scholar_lookup?title=Cancerous+stem+cells+can+arise+from+pediatric+brain+tumors&author=H.+D.+Hemmati&author=I.+Nakano&author=J.+A.+Lazareff&author=M.+Masterman-Smith&author=D.+H.+Geschwind&author=M.+Bronner-Fraser&journal=Proc+Natl+Acad+Sci+U+S+A&publication_year=2003&volume=100&pages=15178%E2%80%9383&doi=10.1073/pnas.2036535100&pmid=14645703
https://doi.org/10.1073/pnas.2036535100
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=14645703
http://scholar.google.com/scholar_lookup?title=Cancer+statistics,+2015&author=R.+L.+Siegel&author=K.+D.+Miller&author=A.+Jemal&journal=CA+Cancer+J+Clin&publication_year=2015&volume=65&pages=5%E2%80%9329&doi=10.3322/caac.21254&pmid=25559415
https://doi.org/10.3322/caac.21254
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=25559415
http://scholar.google.com/scholar_lookup?title=CBTRUS+statistical+report:+primary+brain+and+central+nervous+system+tumors+diagnosed+in+the+United+States+in+2008%E2%80%932012&author=Q.+T.+Ostrom&author=H.+Gittleman&author=J.+Fulop&author=M.+Liu&author=R.+Blanda&author=C.+Kromer&journal=Neuro+Oncol&publication_year=2015&volume=17&pages=iv1%E2%80%9362&doi=10.1093/neuonc/nov189
https://doi.org/10.1093/neuonc/nov189


 Editorial: the role of microenvironment ... – Paper Example  Page 6

damage response. Nature (2006) 444(7120): 756–60. doi: 10. 

1038/nature05236 

PubMed Abstract | CrossRef Full Text | Google Scholar 

7. Calabrese C, Poppleton H, Kocak M, Hogg TL, Fuller C, Hamner B, et al. A 

perivascular niche for brain tumor stem cells. Cancer Cell (2007) 11(1): 69–

82. doi: 10. 1016/j. ccr. 2006. 11. 020 

PubMed Abstract | CrossRef Full Text | Google Scholar 

8. Charles NA, Holland EC, Gilbertson R, Glass R, Kettenmann H. The brain 

tumor microenvironment. Glia (2012) 60(3): 502–14. doi: 10. 1002/glia. 

21264 

PubMed Abstract | CrossRef Full Text | Google Scholar 

9. Wang Q, Hu B, Hu X, Kim H, Squatrito M, Scarpace L, et al. Tumor 

evolution of glioma-intrinsic gene expression subtypes associates with 

immunological changes in the microenvironment. Cancer Cell (2017) 32(1): 

42–56. e6. doi: 10. 1016/j. ccell. 2017. 06. 003 

PubMed Abstract | CrossRef Full Text | Google Scholar 

https://assignbuster.com/editorial-the-role-of-microenvironment-in-the-
homing-maintenance-and-release-of-glioma-stem-like-cells/

http://scholar.google.com/scholar_lookup?title=Tumor+evolution+of+glioma-intrinsic+gene+expression+subtypes+associates+with+immunological+changes+in+the+microenvironment&author=Q.+Wang&author=B.+Hu&author=X.+Hu&author=H.+Kim&author=M.+Squatrito&author=L.+Scarpace&journal=Cancer+Cell&publication_year=2017&volume=32&pages=42%E2%80%9356.e6&doi=10.1016/j.ccell.2017.06.003&pmid=28697342
https://doi.org/10.1016/j.ccell.2017.06.003
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=28697342
http://scholar.google.com/scholar_lookup?title=The+brain+tumor+microenvironment&author=N.+A.+Charles&author=E.+C.+Holland&author=R.+Gilbertson&author=R.+Glass&author=H.+Kettenmann&journal=Glia&publication_year=2012&volume=60&pages=502%E2%80%9314&doi=10.1002/glia.21264&pmid=22379614
https://doi.org/10.1002/glia.21264
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=22379614
http://scholar.google.com/scholar_lookup?title=A+perivascular+niche+for+brain+tumor+stem+cells&author=C.+Calabrese&author=H.+Poppleton&author=M.+Kocak&author=T.+L.+Hogg&author=C.+Fuller&author=B.+Hamner&journal=Cancer+Cell&publication_year=2007&volume=11&pages=69%E2%80%9382&doi=10.1016/j.ccr.2006.11.020&pmid=17222791
https://doi.org/10.1016/j.ccr.2006.11.020
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17222791
http://scholar.google.com/scholar_lookup?title=Glioma+stem+cells+promote+radioresistance+by+preferential+activation+of+the+DNA+damage+response&author=S.+Bao&author=Q.+Wu&author=R.+E.+McLendon&author=Y.+Hao&author=Q.+Shi&author=A.+B.+Hjelmeland&journal=Nature&publication_year=2006&volume=444&pages=756%E2%80%9360&doi=10.1038/nature05236&pmid=17051156
https://doi.org/10.1038/nature05236
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&Cmd=ShowDetailView&TermToSearch=17051156

	Editorial: the role of microenvironment in the homing, maintenance, and release o...
	Author Contributions
	Conflict of Interest Statement
	Funding
	References


