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Abstract

Glioblastomas (GBMs) are highly lethal primary brain tumors. Despite current therapeutic advances
in other solid cancers, the treatment of these malignant gliomas remains essentially palliative.
GBMs are extremely resistant to conventional radiation and chemotherapies. We and others have
demonstrated that a highly tumorigenic subpopulation of cancer cells called GBM stem cells (GSCs)
promotes therapeutic resistance. We also found that GSCs stimulate tumor angiogenesis by
expressing elevated levels of VEGF and contribute to tumor growth, which has been translated into
a useful therapeutic strategy in the treatment of recurrent or progressive GBMs. Furthermore, stem
cell-like cancer cells (cancer stem cells) have been shown to promote metastasis. Although GBMs
rarely metastasize beyond the central nervous system, these highly infiltrative cancers often invade
into normal brain tissues preventing surgical resection, and GSCs display an aggressive invasive
phenotype. These studies suggest that targeting GSCs may effectively reduce tumor recurrence and
significantly improve GBM treatment. Recent studies indicate that cancer stem cells share core
signaling pathways with normal somatic or embryonic stem cells, but also display critical
distinctions that provide important clues into useful therapeutic targets. In this review, we
summarize the current understanding and advances in glioma stem cell research, and discuss
potential targeting strategies for future development of anti-GSC therapies.
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ABSTRACT

Glioblastomas (GEMs] are highty kethal primary brain
tumors. Cespite cwrent therapoutic advances In othar
solid cancers, lhe of thess lignart gli
ramaing wasentially pallistive, GEMa are oxtramely
raRistant 1o convanlicnal radiation and chy Al i
Wa and others have domonstratad thatl @ highly tumaori-
penic subpopulation of camcer cells called GBM stem
cells |GSCs] pi = therapautio r e, We abzo
found that G3Cs stimulaie lumor angiog im oy

INTRODUCTION

Glioblasiomas (WHO grade 1 gilomas) aro the most
commen type of mabgnant fumons i cental neres system
CNEY i adulls. Gishlasiciva {GEME] remars. ore of the
el Talal s lnas] sicostaluly ineated aokd limees [Fuma
ol Al 20T, Wen and Kesai, 20081 The medin sursvhol of
GBEM pabiers frealad with mullinedsl emplas inchedng
surcpeal resection, radation and chamotherapy i kess than 16
rervine (Shopp et A, 2005; Fuman et al., 2007, Thes poor

nxprossing alevaiod lovels of VEGF amd ceniribute to
tuirar growth, which hes bean ranslated inde & usaful
tharapautic strategy in the treatment of recuoment oF
prograssive GBEMs. Furthermore, stem call-lke cancar
colls {cancer sinm colls) have boon shoan to promoin
medastasis, Althcugh GBMs rarely metasiasize beyond
the certral nereous sysdem, these highly infiliragive
cancers often invade inle normal brain lisswes prevent-
ing surgicad resection, and G3Ca display an agyressiva
Invwative phenotype. Thesa shadlas suggest that targeting
G5Cs may effectively red fumor T ard

prognosn for GBM padienta bas nol Enproved significanil
eanr docades ondancarieg e difficules aed challanges
efactively datectirsy and ineadng Bwse lnihal cancers. The
furdarmantal prabiem of these malgnancies & air bighly
Infitraite raturs and oernme resslance to convanlional
treatments. Aggressve rrasion of GEM canoer osds mio the
rcemal brain $ssue and spinal cord oflen prevenis complete
removal of Bumas dells: through sumgicsl meeckors, Irvastding
cancer cels appesr o be periculpiy resistant o arent
tharapias and & aftan protectad by 1ha naurdakcuiar nche
{Furman et al., 2007). In additon the magoety of patiens sulfer

significantly improws GEM troabmert Bocomt studies
inalicate thal cancer stem celis share cors signaling
[ hwaiys wilh noama| samstic of nmbryenic stam calla,
kb alae display critical @Esiined) Thad provide impar-
tant cluss Into useful therapostic targets. In this review,
Wo SUMmarize the current understanding and advances
in glioma stem el ch, and di P ial
targoling giea for fulise develop tof anti-GSE
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faiure within 2-3 cm of $he orignal msecion cawly,
indicang eyt thempeuis resisSance 5 8 common fSsatue of
GEM s, Collectvely, there dificulies b propeiisd thes
reavaluginn of cormen] Tredlmanss in order o schiens
mewnimal affcacy wih mindmied oriches o side-alfacts
While chamatherapy has been used for several decades n
neuro-oncology, te oml DA motmdaling agent temmozolo
mide [THZ) has shown effectve when used comourrenty wih
radisbon and then s= adjirved chemotherany sich that 8 &
rare 8 abarddand pracdios (Slupp el el 2005 Wen gl Feesn,
FO0E}, Sarvenl 1B rgeatind theen piss have Boan Sshed in trialy of
malignant glomas, bt o date only bevaRcumeb {Avasin
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