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Significance of perivascular tumour cells defined by CD109 expression in progression of glioma.

Key Points

O We found that CD109, a GPI-anchored membrane protein, is a prognostic marker of
glioma through the use of human samples and the RCAS/tv-a mouse glioma model.

O High expression of CD109 in BTSCs is involved in tumour progression.

O We hypothesised that CD109-positive cells were resistant to TMZ.

Summary

In the progression of glioma, tumour cells often exploit the perivascular microenvironment to
promote their survival and resistance to conventional therapies. Some of these cells are
considered to be brain tumour stem cells (BTSCs); however, the molecular nature of
perivascular tumour cells has not been specifically clarified because of the complexity of glioma.
Here, we identified CD109, a glycosylphosphatidylinositol-anchored protein and regulator of
multiple signalling pathways, as a critical regulator of the progression of lower-grade (World
Health Organization grade II/III) glioma by clinicopathological and whole genome sequencing
analysis of tissues from human glioma. The importance of CD109-positive perivascular tumour
cells was confirmed not only in human lower-grade glioma tissues, but also in a mouse model
that recapitulated human glioma. Intriguingly, BTSCs isolated from mouse glioma expressed
high levels of CD109. CD109-positive BTSCs exerted a proliferative effect on differentiated
glioma cells treated with temozolomide. These data reveal the significance of tumour cells that
populate perivascular regions during glioma progression, and indicate that CD109 is a

potential therapeutic target for the disease.

Research Background

For therapeutic targeting of human glioma, the most difficult challenges are incomplete
tumour excision and tumour resistance to conventional radio- and chemotherapies. Extensive
studies have revealed mechanisms for the refractory nature of glioma, including the existence
of brain tumour stem cells (BTSCs) that exhibit high resistance to therapies. However, a
critical issue in understanding the biology of BTSCs is how they exploit tumour
microenvironments where many types of cell communicate via the production of soluble cues,
such as growth factors and chemokines, which foster a supportive environment for BT'SCs.
The aim of the present study was to investigate the role of CD109, a
glycosylphosphatidylinositol (GPI) membrane-anchored and secreted protein that is highly

expressed in various human malignancies in a environment for BT'SCs.



Research Results

In the present study, we found that CD109, a GPI-anchored membrane protein, is a
prognostic marker of glioma through the use of human samples and the mouse glioma model. It
was interesting to find that CD109-positive cells preferentially localised in the perivascular
area of human glioma and mouse tumours. Taken together with our in vitro analysis showing
that high expression of CD109 in BTSCs is involved in tumour progression, it is tempting to
hypothesise that CD109 is a marker of BTSCs that reside in the perivascular
microenvironment. In addition, we found that CD109-positive cells survived in tumour tissues

after Temozolomide treatment

Research Summary and Future Perspective

The plasticity between BTSCs and non-BTSCs in terms of CD109 expression is another
concern that was not addressed in the present study. Our findings indicate that the net effect of
CD109 inhibition may be more complex than that predicted by the simple view that CD109
mediates the proliferation of glioma tumour cells. To address this requires further
sophisticated studies involving CD109 inhibition in animal glioma models. Furthermore, Our
goal is to provide evidence that CD109 is a therapeutic target for the development of

anti-glioma therapies.

Publication
Yukihiro Shiraki, Shinji Mii, Atsushi Enomoto, Hiroyuki Momota, Yi-Peng Han, Takuya Kato,
Kaori Ushida, Akira Kato, Naoya Asai, Yoshiki Murakumo, Kosuke Aoki, Hiromichi Suzuki,
Fumiharu Ohka, Toshihiko Wakabayashi, Tomoki Todo, Seishi Ogawa, Atsushi Natsume, and
Masahide Takahashi.

“Significance of perivascular tumour cells defined by CD109 expression in progression of
glioma.”
The Journal of Pathology, published online on September 9, 2017.
DOI:http://dx.doi.org/10.1002/path.4981

Japanese ver.

https://www.med.nagova-u.ac.jp/medical J/research/pdf/Journal of P 20171005.pdf



http://dx.doi.org/10.1002/path.4981
https://www.med.nagoya-u.ac.jp/medical_J/research/pdf/Journal_of_P_20171005.pdf

