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Background

Glioblastoma multiforme (GBM) is the most All established sphere cultures contained a
common and aggressive primary brain tumor sub -population of multipotent (data not shown) and
In adults self-renewing cells. They all expressed Nestin,

but CD133 was only detected in G1 (Fig. 2)

Brain cancer stem-like cells (bCSC) have

been identified as a sub-population of GBM Notch-1 expression varied considerably
cells by their neurosphere-forming capacity between the cultures and the Notch target
in vitro and tumor -forming potential in vivo Hes-1 displayed a similar profile, indicating
_ : ' r f Notch activation (Fig. 2
bCSC exhibit neural stem cell (NSC)-like d|fferen_t d?g_ .ees ot Notc ‘”f‘(_:t ation (Fig. 2)
properties as they are self-renewing, Notch inhibition was verified by a decr_ease
multipotent and express Nestin and CD133 12 g N Hes-1 expression. Nestin was likewise
bCSC are suggested to be involved In tumor 7 Pn AP — " r down -regulated,_ |mpI|cat|n_g Ne.s“f‘ (0 _be a4
nitiation roqression and freatment igure 4. Primary sphere-rorming pot.entla'was ecrease 'U pon target of Notch S|gnal|ng (F|g 3)’ IN line with
I p g Modified from: Stockhausen,M.T. et al. (2009) Neuro.Oncol. In Press Notch b_IOCkage' Qells_. from aCUter dISSOCIat_ed xenograft tissue were recent flndln S 8
resistance 3° plated in NB-media with different concentrations of DAPT. Bar-chart g
_ Figure 1: Notch signaling has been implicated in the maintenance of| |represent the mean +/-Cl relative number of spheres formed at day 14. i _ i ial w
The Notch receptor (Notch-1-4) is expressed NSC by inhibiting neuronal differentiation. It has further been proposed that | | The neurosphere-forming potential was reduced in G1 and G2 upon Thde pgmary SNphterr? .forzrg!?g POtenﬂa as
INn NSC during development and in adulthood Notch activation instructs terminal astrocytic differentiation while | [ DAPT treatment, but not in G3. re uce upon NOtc _ INNIDItION In- cultures
_ _ o differentiation towards the oligodendrocytic lineage is inhibited. . oo _ exhibiting a possible abnormal  Notch
The Notch signaling pathway Is important for _ . RO expression and activation (G1 and G2, fig. 4)
ttaini Figure 2: In vitro cell capacity was not affected.
maintaining the NSC pool and In C . . .
N . cutures ~ of  GBM Spheres cells were plated in The self-renewing ability was, however, not
determination of cell fate (Fig. 1) xenografts  exhibited NB-media with the addition ] ’
. - f affected by Notch blockage Iin any of the
Components of the Notch pathway have been NSC-like characteristics of DAPT. Scatter ~gram -
found aberrantly expressed in GBM as well A) The cells grew as shows the actual and mean cultures (Fig. 5)
' - number of spheres formed NN :
T aC derved from GBM 6 e i By A single ool Ser 100 cells at day 14 No|  When Notch was inhibited during forced
B e Vel _spher differences in the number of differentiation, the transcript level of the
- : : : ‘ derived sub-sphere,
Inh|b|t|0n Of NOtCh S|gnal|ng haS reSUIted 1N : indicating self-renewal. C) generated sub-spheres was O“godendrocy'uc and the neuronal marker
' ithi : vt I i i observed  between the :
almost deple_tlon of bCSC within the $abra, \C/:v[l)slén?\lly?ush 1of I(\jlel_sl.tln, o il oo e was notably elevated in G1 and G2,
embryonal brain tumor medulloblastoma 7 e , NOIEH- 2 and Hes- - i dicat - €5 . d
it wewwm = ||1 expression i thel|z samples in any of the Indicating increased differentiation towards
A| m 2 - & neurosphere cultures. G1 G2 G3 cultures. these two lineages (Fig. 6)
Figure 3: Notch inhibition down-regulates the G1 G2 References Obstructin Notch sianalin lv led t
. S s . 1. Singh,S.K. et al. (2003). Cancer Res. 63, 5821-5828. g g g genera y € O
TO StUdy the S|gn|f|Cance Of NOtCh Notch trans_cnptlonal target Hes-1 and the NSC- DMSO DAPT DMSO DAPT 2. Gunther,H.S. (2008). Oncogene. 27, 2897-2909. a decrease in cell viabilitv. HOWGVGI', onl
_ _ _ marker Nestin. WB analysis demonstrates a decrease 3. Liu,G. et al. (2006). Mol. Cancer 5, 67. -~ _
S|gnallng N neurosphere cultures in Hes-1 and Nestin expression upon DAPT treatment, || Nestin - = — 4. Bao.S, eta, (2006), Nature 444, 786760, minimal effect was observed In the G3
! but not in Notch-1. CD133 could not be detected. ' ’ 6 LSSST‘E;;'_ '(26056')_(Can3ér§2f|:zr 331_40’3_ s culture. while the viabilit was diminished
derlved from human GBM ' 7. Fan,X. et al. (2006). Cancer Res. 66, 7445-7452. _ ’ _ _ y
3 15 CD133 S 8. Shih,A.H. & Holland,E.C. (2006). Neoplasia. 8, 1072-1082. with up to ~50% in G1 (Fig. 7A)
S : :
Materlals and MethOdS p NOtGh-1'--~~ Figure 7: In vitro tumorigenic potential of GBM sphere The migratory potential of the sphere cells
h | blished f o 4 4 2 1.0 — _ _ cells was affected by Notch inhibition. A) Sphere cells was affected by Notch blockage, when the
. . : et ——
primary ~ GBM  xenografts ~ and cultured —in NB-media: | g ' with different concentrations of DAPT. Bar-chart displays mhlbltc_)r concentration  exceeded _ 1HM.
Neurobasal —A media supplemented with b27, L-glut, EGF, 8 45 TUDUIN s sl | | the mean +-Cl relative viability. All cultures show sensitivity| ~ Migration could be reduced to ~60% (Fig. 7B)
bFGF (Invitrogen) and LIF (Chemicon). = to DAPT treatment. Greatest response was seen in the .
Notch inhibition was accomplished using the gsecretase | & viability of G1 cells. B) Sphere cells were pre-treated with ConCI LISIONS
Inhibitor DAPT (Calbiochem) dissolved in DMSO (Sigma). 5uM = 0.0 _ - C—1DMSO different concentrations of DAPT, then seeded in a modified Boyden
DAPT was used, unless otherwise mentioned. Equal volumes G1 G2 G4 — 1uM DAPT chamber and allowed to migrate towards a chemotactic agent. Bar-chart Based on the presented results. we
of DMSO was used as a control . [JAstrocytes [0 Oligodendrocytes ] Neurons shows the mean +/-SD relative amount of migrated cells evaluated by . N H e I
: _ : GFAP CNPase Blll-tubulin == 5uM DAPT _stainina. i i
Western blot analysis (WB): Protein lysates (50 mmg) were _ _ —_ Relative transcript lovel of contro :\r/]l'lt')'lc')t?]t?rl]rgnsgi) h;?eecrg;?ur?etlsogﬁa\:\@se (;:Iearly hampered by DAPT treatment Sugg_est that OtC. Signaling
S?pet\ragfdtt don t3-87§ I\llluTAGE TAb gels (In\tl)ltrto%en),_th = {0uM DAPT ' contributes to the NSC-like character
eleclroblotied onto nitroceliulose  membranes, Incubated wi Figure 6: Notch blockage altered the differentiation : : :
primary antibodies overnight at 4°C and visualized by pattern of GBM sphere cells in accord with the role 3151 A 215, o and the tumOrIgenIC pOtentlal of bCSC1
Enhanced Chemiluminescence. of Notch in NSC g 1). Sphere cells were forced tof| § ; . when these d|Sp|ay dysregu|ated
Quantitative real-time PCR (g-RT-PCR): cDNA synthesis and |differentiate in the presence of serum, and afterwards | [ 210 = T e ] o owm @10 = o - : : .
amplification of target genes were performed using the exposed to ¢-RT-PCR analysis of markers for the three | | 2 I E * Notch pathway activation, and that it
SuperScript ™ Il Platinum® Two-Step ¢-RT-PCR kit with  [neural lineages. Bar-chart shows the mean expression || o Eu.s- m|ght be posgible to target bCSC In
SYBR® Green (Invitrogen) and primers specific for the genes level of the three transcripts in samples treated with (| £ 2
of interest . Gene expression was calculated using the  C,- |DAPT relative to control (dashed line). G1 and G2|| & 2, human GBM through the Notch
method and normalized using the geometric average of three displayed an obvious distortion in the differentiation || ~ G1 G2 G3 | G1 G2 sianalin athwa
house-keeping genes. pattern of the DAPT treated samples, compared to G3. g g p y




