
Supplementary statistical analysis of Figure 5 

Crizotinib-treated tumors were significantly different from vehicle-treated tumors 

from day 10 to day 12 (P < 0.05), and from day 13 until the end of the treatment 

(P < 0.001); TMZ-treated tumors were significantly different from vehicle-treated 

tumors at day 7 (P < 0.05), and from day 8 until the end of the treatment (P < 

0.001); Crizotinib + TMZ-treated tumors were significantly different from vehicle-

treated tumors from day 8 until the end of the treatment (P < 0.001). Crizotinib + 

TMZ-treated tumors were significantly different from Crizotinib-treated tumors at 

day 11 (P < 0.01), and from day 12 until the end of the treatment (P < 0.001). 

Crizotinib + TMZ-treated tumors were significantly different from TMZ-treated 

tumors at day 16 and 17 (P < 0.05).  

 



Gene GH2   Dif. GH2 GICs GH11 Dif. GH11 GICs 12O12 Dif. 12O12 GICs HCO1 Dif. HCO1 GICs

SOX2 1,00±0,02 1,05±0,10 1,00±0,16 97,5±8,2 * 1,00±0,19 2,83±0,17 * 1,00±0,24 4,53±1,44 *

BMI1 1,00±0,04 2,22±0,10 * 1,00±0,14 2,06±0,18 * 1,00±0,08 2,74±0,43 * n.d. n.d.

MSI1 1,00±0,02 1,18±0,08 * 1,00±0,29 248,5±70,1 * 1,00±0,07 1,72±0,07 * 1,00±0,17 2,16±0,55 *

SURVIVIN 1,00±0,06 4,54±1,00 * 1,00±0,02 2,73±0,03 * 1,00±0,10 4,89±0,57 * 1,00±0,38 17,9±0,48 *

NOTCH3 1,00±0,41 10,65±4,77 * 1,00±0,05 1,90±0,22 * 1,00±0,20 1,79±0,14 * 1,00±0,04 12,7±2,04 *

HES1 1,00±0,07 6,13±1,18 * 1,00±0,07 7,20±0,52 * 1,00±0,09 2,03±0,14 * 1,00±0,26 5,49±0,51 *

NESTIN 1,00±0,05 4,80±1,89 * 1,00±0,12 5,53±1,02 * 1,00±0,35 3,89±0,23 * 1,00±0,16 2,66±0,65 *

Supplementary Table 1. mRNA levels of a panel of stem cell‐associated genes (as determined by qPCR) in GICs and their 
corresponding serum‐differentiated counterparts (GH2, GH11, 12O12, HCO1). Data correspond to mRNA levels of each gen 
and are expressed as the mean fold change from serum‐differentiated cells ± SEM. n=3. *P < 0.05.



Figure S1: MDK expression and correlation between MDK mRNA levels and
survival of human glioma patients in published datasets
A) MDK expression in non‐tumor and glioma, including GBM patients, in different
data sets from The Cancer Genome Atlas (n=538), Rembrandt (n=537) and
Gravendeel (n=284) studies.
B‐F) Kaplan‐Meier estimator survival analysis separated in two groups, high MDK or
low MDK.
B) Survival analysis for glioma Rembrandt study (Low‐grade n= 225, GBM n=219)
C) Survival analysis for glioma Gravendeel study (Low‐grade n= 117, GBM n=159)
D) Survival analysis for GBM Rembrandt study (n=219)
E) Survival analysis for GBM Lee study (n=191)
F) Survival analysis for glioma Human Protein Atlas portal, Best separation (n= 153)
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Figure S2: MDK inhibition regulates the self‐renewal capacity of GICs
(A) NESTIN, SOX2, MUSASHI1 (MSI1) and SOX9 protein levels (as determined by Western blot) of GH2 and 12O12‐GICs cultures. A representative
Western blot for each cell type is shown (n=2).
(B) Flow cytometry analysis of NESTIN expression in GH2, 12O12 and HCO1‐GICs. Representative dot plots of NESTIN immunostaining are shown
(the insets correspond to control‐unstained cells). Values in the upper right corner of each dot plot correspond to the percentage of NESTIN positive
cells in each cell culture.
(C) MDK protein levels (as determined by ELISA) in the medium of GICs cultures or of their corresponding serum‐differentiated cells. Data are
expressed as the mean fold‐change ± SEM (n=3). *P <0.05; **P <0.01; ***P <0.001 from their corresponding serum‐differentiated cells.
(D) MDK mRNA levels (as determined by qPCR) of three different GICs‐cultures (GH2, 12O12 and GH11). Data are expressed as the mean fold‐
change ± SEM (n=3) relative to each serum‐differentiated culture. *P <0.05; **P <0.01 from their corresponding serum‐differentiated cells.
(E) Effect of MDK silencing (by treating with doxycycline (+Dox.) GH2‐GICs stably transduced with three different doxycycline inducible MDK‐
selective shRNAs, shMDK) on MDK mRNA levels (as determined by qPCR). Data are expressed as the mean fold change ± SEM from the
corresponding (‐Dox.) cells. (n=3) ***P < 0.001 from GH2 shMDK (‐Dox.) cells.
(F) Effect of expressing shMDK 39 (by treating with doxycycline (+Dox.) cells stably transduced with this doxycycline inducible MDK‐selective
shRNAs) on MDK protein levels (as determined by ELISA) in the medium of three different GICs‐cultures. Data correspond to MDK concentration in
the medium and are expressed as the mean fold‐change in MDK protein levels relative to the corresponding (‐Dox.) shMDK 39 culture ± SEM (n=2).
(G) Effect of incubation with an anti‐MDK antibody (MDK Ab., 40 µg/ml, 72 h) on MDK protein levels (as determined by ELISA) in the medium of
three different GICs‐cultures. Data correspond to MDK protein levels in the medium and are expressed as the mean fold‐change relative to vehicle‐
treated cells. (n=3 GH2 and HCO1). ***P < 0.001 from GH2 or HCO1 vehicle‐treated cells. 12O12 a representative experiment of 2 is shown.
(H) Effect of MDK genetic inhibition (by treating with doxycycline (+Dox.) cells stably‐transduced with a doxycycline‐inducible MDK‐selective shRNA,
shMDK) or incubation with an anti‐MDK antibody (MDK Ab., 40 µg/ml) during 2 consecutive passages on the growth of 12O12‐GICs spheroid
cultures. Data correspond to the total number of cells counted upon disaggregation of spheroid cultures in each passage and are expressed as the
mean fold‐change from the number of cells plated at P0 ± SEM (n = 3). ***P < 0.001 from vehicle or shMDK (‐Dox.) cells.
(I) Effect of incubation with MDK Ab. (40 µg/ml) on the self‐renewal ability (as determined by LDA) of GH2, 12O12 and HCO1‐GICs. A representative
experiment of 2 is showed. ***P < 0.001 from vehicle‐treated cells.
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Figure S3: Genetic or pharmacological MDK inhibition impairs the self‐renewal capacity and tumorigenic properties of GICs
(A‐B) Effect of MDK genetic inhibition (by treating with doxycycline (+Dox.) cells stably‐transduced with a doxycycline‐inducible MDK‐
selective shRNA, shMDK) on the expression of different stem cell associated genes (as determined by qPCR) of GH2 (A) and 12O12 GICs
(B). Data correspond to mRNA levels of each gene and are expressed as the mean fold change from (‐Dox.) cells (reference) ± SEM. n=3.
*P < 0.05; **P < 0.01 from GH2 or 12O12 shMDK (‐Dox.) cells.
(C) Percentage of stem cell‐associated genes downregulated after genetic or pharmacological MDK inhibition in different GICs cultures.
(D) Effect of genetic MDK inhibition (by treating with doxycycline (+Dox.) cells stably‐transduced with a doxycycline‐inducible shMDK)
on NESTIN immunostaining of HCO1 neurospheres. Representative photomicrographs are shown. Scale bar: 20 µm.
(E) Effect of the incubation with MDK Ab. (40 µg/ml, 72 h) on MSI1 expression (as determined by immunofluorescence) of GH2 and
12O12‐GICs. Values in each photomicrograph correspond to MSI1‐stained area relative to the total number of nuclei (estimated by the
DAPI‐stained area) in each field and are expressed as mean ± SEM (n=3). Representative photomicrographs are shown. *P < 0.05; **P <
0.01 from vehicle‐treated cells. Scale bar: 20 μm.
(F) Effect of the incubation with MDK Ab. (40 µg/ml), TAE (0.75 µM) and crizotinib (1 µM) for 72 h on the protein levels of NESTIN and
MSI1. n=2. A representative Western blot is shown.
(G) Effect of MDK genetic inhibition [by inducing the expression of doxycycline‐inducible shMDK (+Dox.)] on MDK protein levels (as
determined by ELISA) presented in the medium of shMDK 39 stably‐transduced 12O12 GICs 24 hours before their intracranial injection
into the striatum of nude mice.
(H) Effect of MDK genetic inhibition [by inducing the expression of doxycycline‐inducible shMDK (+Dox.)] on the percentage of nude
mice with detectable tumors by MRI (black bars) 4 weeks after intracranial injection of 7.5 x 104 12O12 shMDK‐GICs (n=6).
(I‐K) Effect of doxycycline (+Dox.) on the growth (I), the self‐renewal capacity (as determined by LDA experiments, J) and the mRNA
levels of a panel of stem cell markers as well as of MDK and ALK (K) of 12O12‐GICs stably‐transduced with a doxycycline inducible
control‐shRNA (shC). NS: statistically non‐significant differences.
(L) Effect of the treatment with doxycycline (+Dox.) and of the subsequent administration of a doxycycline‐enriched diet, on the survival
of mice bearing intracranial tumors generated by the injection of 7.5 x 104 12O12 stably transduced with a doxycycline inducible
control‐shRNA (shC). (n=9). NS: non‐significant statistical differences.
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Figure S4: MDK effects on GIC rely on ALK
(A) ALK protein levels in different GICs cultures and their corresponding serum‐differentiated‐cells as determined by Western
blot. A representative experiment of three (upper panel) with the corresponding densitometric quantification (bottom panel)
is shown. *P < 0.05; ***P < 0.001 from GICs cultures.
(B) Effect of TAE (1 µM, 30 min) and exogenous MDK (MDK, 50 ng/ml, 30 min) on ALK, STAT3, AKT and ERK phosphorylation of
GH2‐GICs. A representative Western blot (left panel) with the corresponding densitometric quantification (right panel) is
shown (n=3). Data are expressed as the phosphorylated/total protein ratio for each condition relative to vehicle‐treated GH2‐
GICs (n=3). *P < 0.05; **P < 0.01; ***P < 0.001 from vehicle‐treated cells. # P < 0.05; ## P < 0.01 fromMDK‐treated cells.
(C) Effect of ALK genetic inhibition (by treating with doxycycline (+Dox.) cells stably‐transduced with a doxycycline‐inducible
ALK‐selective shRNA; shALK) or pharmacological ALK inhibition (by incubation with the ALK tyrosine‐kinase inhibitors crizotinib
and lorlatinib) during 2 consecutive passages on the growth of 12O12 (upper panel) and HCO1 (bottom panel)‐GICs. Data
correspond to the total number of cells counted upon disaggregation of spheroid cultures in each passage and are expressed
as the mean fold‐change from the number of cells plated at P0 ± SEM. n = 3. **P < 0.01 from vehicle or shALK (‐Dox.) cells.
(D) Effect of crizotinib (0.5 µM) and TAE (0.75 µM) on the self‐renewal ability (as determined by LDA) of GH2, 12O12 and
HCO1‐GICs. In each case a representative experiment of 2 is shown. **P < 0.01 ***P < 0.001 from vehicle‐treated cells.
(E) Effect of TAE (0.75 μM, 72 h) on MSI1 expression (as determined by immunofluorescence) of GH2 and 12O12‐GICs. Values
in each photomicrograph correspond to MSI1‐stained area relative to the total number of nuclei (estimated by the DAPI‐
stained area) in each field and are expressed as mean ± SEM. Representative photomicrographs are shown. **P < 0.01 from
vehicle‐treated cells. Scale bar: 20 μm.
(F) Effect of crizotinib (0.5 µM, 72 h) on the expression of different stem cell‐related genes (as determined by qPCR) of GH2‐
GICs. Data correspond to mRNA levels of each gene and are expressed as the mean fold change from vehicle‐treated cells
(reference) ± SEM. n=3. *P < 0.05; **P < 0.01 and ***P < 0.001 from vehicle‐treated cells.
(G) Percentage of stem cell‐associated genes downregulated after genetic (12O12‐GICs) or pharmacological (GH2‐GICs) ALK
inhibition in GICs cultures.
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Figure S5. MDK/ALK signaling axis regulates the maintenance of the stem‐like properties of GICs by controlling SOX9 protein levels
(A) Effect of the incubation with MDK Ab. (40 µg/ml) or TAE (0.75 µM) for 72 h on mRNA levels (as determined by qPCR) of different SOX
family members of GH2‐GICs. Data are expressed as the mean fold change from vehicle‐treated cells (n=3) ± SEM. *P <0.05; **P <0.01; ***P
<0.001 from vehicle‐treated cells.
(B) Effect of treatment with doxycycline (+Dox.) during two consecutive passages on SOX2, SOX4 and SOX9 mRNA levels (as determined by
real‐time quantitative PCR) of GH2‐GICs stably‐transduced with a doxycycline‐inducible MDK‐selective (shMDK, left panel) or ALK‐selective
(shALK, right panel) shRNA. Data are expressed as the mean fold change from the corresponding (‐Dox.) cells ± SEM (n=3). *P <0.05; **P <0.01
from GH2 shMDK (‐Dox.) cells and ***P <0.001 from GH2 shALK (‐Dox.) cells.
(C) Effect of the incubation with TAE (0.75 µM) for 24 h on SOX2 and SOX9 protein levels of 12O12 and HCO1‐GICs. A representative Western
blot is shown. (n=2)
(D) Effect of nucleofection with a pLKO plasmid encoding a control (shC) or SOX9‐selective (shSOX9) shRNA on the self‐renewal ability (as
determined by LDA experiments) of 12O12‐GICs (left panel) or HCO1‐GICs (right panel). ***P < 0.001 from pLKO shC‐transduced cells (72 h).
(E) Effect of nucleofection with shC or shSOX9 pLKO plasmid (72 h) on mRNA levels (as determined by qPCR) of a panel of stem cell‐associated
genes in HCO1‐GICs. Data correspond to mRNA levels of each gen and are expressed as the mean fold change from shC‐transduced cells
(reference) ± SEM. n=3. *P < 0.05; **P < 0.01; **P < 0.001 from shC‐transduced cells.
(F) Effect of nucleofection with a control plasmid (pWPXL GFP, control) or a plasmid encoding murine SOX9 (pWPXL SOX9 plasmid, SOX9) on
murine SOX9 mRNA levels (as determined by qPCR) of GH2‐shC or GH2‐shMDK‐GICs (n=3).
(G) Effect of MDK genetic inhibition (by treating with doxycycline cells stably‐transduced with a doxycycline‐inducible MDK‐selective shRNA,
shMDK) and nucleofection with a control plasmid (CP) or a plasmid encoding murine SOX9 (SOX9) on the self‐renewal ability (as determined by
LDA) of GH2‐GICs. n=2; a representative experiment is shown. #P < 0.05 from shMDK (+Dox) CP cells. Other symbols of significance are omitted
for clarity. Full χ2 statistical analysis is included in LDA statistics supplementary section.
(H) Effect of the incubation with an anti‐MDK antibody (MDK Ab.; 40 µg/ml) and TAE (0.75 µM) for 72h on cMYC and CYCLIND1mRNA levels 
(as determined by qPCR) of GH2‐GICs. Data are expressed as the mean fold change from vehicle‐treated cells ± SEM (n=3). *P < 0.05; **P < 
0.01; ***P < 0.001 from vehicle‐treated cells.
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Figure S6: Blockade of the MDK/ALK axis in GICs triggers SOX9 degradation via autophagy stimulation
(A) Effect of the incubation with an anti‐MDK antibody (MDK Ab; 40 µg/ml) and TAE (0.75 µM) for 24h on SOX9 mRNA levels (as determined by
qPCR) of GH2‐GICs. Data are expressed as the mean fold change from vehicle‐treated cells ± SEM (n=3). NS: statistically non‐significant differences.
(B) Effect of the incubation with MDK Ab (40 µg/ml) or TAE (0.75 µM) for 24 h on SOX9 protein levels of GH2 GICs cultures untreated or pretreated
with lactacystin (1 µM) for 1 h (n=3).
(C) Effect of the incubation with TAE (0.75 µM) for 30 minutes on the phosphorylation levels of TSC2 and S6 proteins on GH2‐GICs. A
representative experiment is shown (n=3; left panel). Right panel: Data correspond to the densitometric analysis of the levels of each
phosphorylated protein relative to total levels of that protein and are expressed as the mean fold change ± SEM relative to vehicle treated cells
(right panel). **P < 0.01; ***P < 0.001 from vehicle‐treated cells.
(D) Effect of the incubation with MDK Ab. (40 µg/ml), TAE (0.75 µM) and crizotinib (1 µM) for 24 hours on LC3 lipidation in the presence of E64d
(10 mM) and pepstatin A (10 mg/ml) of GH2 GICs‐enriched‐cultures. A representative Western blot from n=3 is shown.
(E) Effect of the incubation with MDK Ab. (40 µg/ml), TAE (0.5 µM) and Crizotinib (0.5 µM) for 24 hours on LC3 immunostaining of GH2, 12O12 and
HCO1‐GICs. Values in the bottom right corner at each photomicrograph correspond to the ratio between the sum of the LC3 vesicle areas (Aves)
and the total cell area (Acell) calculated per each cell. Representative images of each experimental condition are shown (n=3). *P < 0.05; **P < 0.01
from vehicle‐treated cells.
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Figure S7: Autophagy stimulation is necessary for the loss of the stem‐like properties of GICs induced by MDK/ALK axis
inhibition
(A) Effect of ATG5 genetic inhibition (by treating with doxycycline (+Dox.) cells stably‐transduced with doxycycline‐inducible ATG5‐
selective shRNA, shATG5) on ATG5 mRNA levels (as determined by qPCR) of GH2‐GICs. Data are expressed as the mean fold
change from the corresponding doxycycline non‐treated cells ± SEM. n=3 **P < 0.01 from GH2 shATG5 (‐Dox.) cells.
(B) MUSASHI‐1 (MSI1), CD133 and LC3‐I/II expression as determined by Western blot of GH2 shATG5 (‐Dox.)‐treated cells at
different time points.
(C) Effect of the incubation with crizotinib (0.75 µM) and of genetic inhibition of autophagy (by treating with doxycycline (+Dox.)
cells stably‐transduced with doxycycline‐inducible ATG5‐selective shRNA, shATG5) on the self‐renewal ability (as determined by
LDA) of GH2‐GICs. A representative experiment from n=2 is shown. ###P < 0.001 from Crizotinib‐treated (‐Dox) cells. Other
symbols of significance are omitted for clarity. Full χ2 statistical analysis is included in LDA statistics supplementary section.
(D) Effect of the incubation with an anti‐MDK antibody (MDK Ab., 40 µg/ml, left panel) and crizotinib (0.75 µM, right panel) on the
self‐renewal ability (as determined by LDA) of GH2‐GICs stably transduced with a control (shC) or a constitutive ATG7‐selective
(shATG7) shRNA. A representative experiment from n=2 is showed. ###P < 0.001 from MDK Ab‐treated shC cells and ###P < 0.001
from Crizotinib‐treated shC cells. Other symbols of significance are omitted for clarity. Full χ2 statistical analysis is included in LDA
statistics supplementary section.
(E) ATG7 protein levels (as determined by Western blot) on GH2‐GICs stably transduced with a control (shC) or a constitutive
ATG7‐selective (shATG5) shRNA. A representative western blot is shown. Values correspond to the densitometric analysis of
ATG7/‐TUBULIN ratio and are expressed as the mean fold change ± SEM from shC‐transduced cells. *P < 0.05.
(F) ATG5 protein levels (as determined by Western blot) on GH2‐GICs stably transduced with a control (shC) or a constitutive
ATG5‐selective (shATG5) shRNA. A representative western blot is shown. Values correspond to the densitometric analysis of
ATG5/‐TUBULIN ratio and are expressed as the man fold change ± SEM from shC‐transduced cells. *P < 0.05.
(G) Effect of the incubation with an anti‐MDK antibody (MDK Ab., 40 µg/ml) on the protein levels (as determined by Western blot)
of SOX9, SOX2, SOX4 in GH2‐GICs stably transduced with a control (shC) or a constitutive ATG7‐selective (shATG7) shRNA. Left
panel: A representative Western blot experiment from n=3 is showed. Right panel: Densitometric analysis of SOX9 protein levels.
Data are expressed as SOX9/β‐ACTIN ratio and are represented as the mean fold change ± SEM from GH2 shC vehicle‐treated
cells. *P < 0.05 from vehicle‐treated cells.
(H) SOX9 protein levels after immunoprecipitation of GH2‐GICs cultures untreated or pretreated for 1 h with E64d/pepstatin A
(PA) and subsequently incubated with an anti‐MDK antibody (40 µg/ml) for 24 h (n=2).
(I) LC3‐I/II protein levels after immunoprecipitation of GH2‐GICs cultures untreated or pretreated for 1 h with E64d/pepstatin A
(PA) and subsequently incubated with TAE (1 µM) for 24 h (n=4).



Figure S8: ALK pharmacological inhibition targets the population of GICs in vivo
(A) Effect of lorlatinib (1 µM) on the self‐renewal ability (as determined by limiting dilution assays, LDA) of 12O12‐GICs. *P < 0.05 from
vehicle‐treated cells.
(B) Effect of lorlatinib (25 mg/kg daily oral administration) on the expression (as determined by Western blot) of NESTIN, MUSASHI‐1
(MSI1), SOX2 and SOX9 in samples derived from tumor xenografts generated by the subcutaneous injection of 2 x 106 12O12‐GICs. Data
correspond to the densitometric analysis of the corresponding protein/β‐ACTIN ratio relative to one of the vehicle‐treated samples and
are expressed as the mean fold change ± SEM relative to vehicle treated tumors. n=6 (vehicle, VEH) and n=5 (lorlatinib)‐treated tumors. *
P < 0.05 and ** P < 0.01 from vehicle‐treated tumors.
(C) Effect of lorlatinib (25 mg/kg daily oral administration) on MSI1 (upper panel), NESTIN (middle panel) and SOX9 (lower panel)
immunostaining of 12O12 GICs‐derived subcutaneous tumor xenografts. Values in the bottom right corner at each photomicrograh
correspond to MSI, NESTIN or SOX9‐stained area relative to the number of nuclei in each field (estimated by the DAPI‐stained area) and
are expressed as mean ± SEM (10 photomicrographs/fields per tumor of 4 different tumors for each experimental condition were
analyzed). * P < 0.05; ** P < 0.01 from vehicle‐treated tumors.
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Figure S9: Blockade of the MDK/ALK axis enhances the anticancer activity of cannabinoids and TMZ in GICs‐derived tumors.
(A) Effect of the treatment with Crizotinib (1 µM) and TMZ (100 µM) on apoptosis (as determined by the cleavage of the CASPASE 3 substrate PARP) of
GH2‐GICs (48h). n=3.
(B) Effect of the treatment with THC and MDK Ab (left panel) or Crizotinib (right panel) during 2 consecutive passages on the growth of 12O12‐GICs. Data
are expressed as the mean fold‐change from the number of cells plated at P0 ± SEM. n=3. *P < 0.05, **P < 0.01 and ***P <0.001 from vehicle‐treated
cells; ##P < 0.01 or ###P < 0.001 from THC‐treated cells; &&P <0.01 or &&&P <0.001 from anti‐MDK antibody‐treated cells (left panel) or Crizotinib‐treated
cells (right panel).
(C) Effect of the treatment with THC (5 µM) and MDK Ab. (40 µg/ml, left panel) or Crizotinib (0.5 µM, right panel) on the self‐renewal ability (as
determined by LDA) of GH2‐GICs. A representative experiment of 2 is shown. Symbols of significance are omitted for clarity. Symbols of significance are
omitted for clarity. Full χ2 statistical analysis is included in LDA statistics supplementary section.
(D) Effect of the treatment with THC (5 µM), MDK Ab. (40 µg/ml) and Crizotinib (0.75 µM) on apoptosis (as determined by the cleavage of the CASPASE 3
substrate PARP) of GH2‐GICs (5 d). n=3.
(E) Effect of crizotinib (CZT, 12.5 mg/kg daily oral administration)and TMZ (5 mg/kg twice a week IP administration) on the number of apoptotic cells (as
determined by TUNEL) in samples derived from tumor xenografts generated by the subcutaneous injection of 2 x 106 12O12‐GICs in the flank of nude
mice. Representative images of tumors of each experimental condition are shown. Values in the bottom right corner at each photomicrograph
correspond to the number of TUNEL‐positive nuclei relative to the total number of nuclei per field determined by DAPI staining and are expressed as the
mean ± SEM (6 photomicrographs/fields per tumor of 5 different tumors for each experimental condition were analyzed). ** P < 0.01 from vehicle‐
treated tumors. ## P < 0.01 from crizotinib‐treated tumors.
(F) Effect of treatment with lorlatinib (25 mg/kg daily oral administration), TMZ (5 mg/kg twice a week IP administration) on the growth of glioma
xenografts generated by subcutaneous injection of 2 x 106 12O12 GICs in the flank of nude mice (mean ± SEM; n=5‐6 mice for each condition).
Representative pictures of the tumor xenografts in the last day of the treatment are shown for each experimental condition. Symbols of significance are
omitted for clarity. Lorlatinib‐treated tumors were significantly different from vehicle‐treated tumors from day 8 to day 10 (P < 0.01), and from day 11
until the end of the treatment (P < 0.001); TMZ‐treated tumors were significantly different from vehicle‐treated tumors from day 8 to day 10 (P < 0.05),
and from day 11 until the end of the treatment (P < 0.001); lorlatinib + TMZ‐treated tumors were significantly different from vehicle‐treated tumors at
day 5 and day 6 (P < 0.05) and from day 7 until the end of the treatment (P < 0.001).





ATG5

BMI1

cMYC

CYCLIN-D1

HES1

ID1

MDK

MSI1

NESTIN

NOTCH3

SOX1

SOX2

SOX3

SOX4

SOX5

SOX6

SOX8

SOX9 (human)

Sox9 (mouse)

SOX11

SOX12

SOX15

SOX17

SURVIVIN




























