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Fig. S1. Differential expression of known 69 tumor initiating genes in human
normal brain and GBM tissue samples. (A) RNA sequencing analysis. (Upper) Venn

diagram representing the number of transcripts (FPKM > 1) up- or down-regulated in

human glioblastoma patient samples. (lower) Volcano plots displaying differentially
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expressed genes. G/N, mean values derived from 20 human glioblastoma,G, samples

divided by values from 19 human normal, N, brain tissues. In plot, red dots denote

genes that undergo a statistically significant 10-fold change in G/N, either up or down

(P < 0.01). Red-labeled dots have G/N ratios greater than 10-fold higher. Blue dot-

labeled genes have G/N ratios between 2 to 10. (B) Data are shown as mean + standard

deviation for at least 19 independent specimens. Data are mean + SD. P value by

unpaired 2-tailed Student’s 7 test.
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Fig. S2. High grade glioma exhibits high CD133 and CD44 markers expression.

(A) Low- and high- grade glioma tissue images stained with indicated antibodies were

supported by the Human protein atlas (http://www.proteinatlas.org/) or obtained by

staining of tissue microarray paraffin sections with CXCR4 antibody (last Panel). (B)

Images in fig. S2A were quantified by Image J software. Data are mean + SD (N>3). P

value by unpaired 2-tailed Student’s ¢ test. (C) Tissue microarray paraffin sections from

human glioblastoma tissues and normal brain tissues were subjected to

immunofluorescent staining using antibodies against CXCR4, CD44, or CD133. Cells
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were counter stained with DAPI. Images were captured using a Zeiss confocal

microscope. Representative images were selected from at least three different fields.

Some panels in Figures S2A and S2C share similar fields of view as the markers were

stained on the same patient sample. These images were intentionally reused for

interpretive clarity, as part of parallel immunostaining experiments performed to assess

co-localization. This does not reflect an error or inappropriate duplication, and the

scientific conclusions of the study remain unaffected.
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Fig. S3. Effect of MBD3 on self-renewal capacity of CD44, CD133, and CXCR4

triple high population. (A) CD44, CD133 and CXCR4 single, double, and triple- high

or - low cells were sorted from dissociated sphere cells at a purity of 99.8% by FACS

were seeded at a density of 5 x 103 cells/plate in ultra-low attachment 96-well plates for

5 days to allow sphere formation. (B) Relative sizes of SPs in fig. S3A were measured

and quantified by Image J software. Data are mean + SD (N>3). P value by One-way

ANOVA (Tukey’s Multiple Comparison) test. (C) Cells from the indicated populations

were injected into immunocompromised mice. After 1 weeks, bioluminescence imaging

was used to monitor the initiation of tumor. (D) CD44, CD133 and CXCR4 triple

positive or - negative cells were sorted from dissociated sphere cells at a purity of

99.8% by FACS were seeded as a density of 2 x 10° (N = 5) or 4 x 10° (N = 5)

cells/well in ultra-low attachment 96-well plates for 1, 3 or 5 days to allow sphere

formation. (E and F) Tissue microarray paraffin sections from human glioblastoma

tissues (Stage II, N=8; II~III, N=8; III, N=8 and IV, N=8) and normal brain tissues

(n=8) were subjected to immunefluorescent staining using antibodies against MBD3,

CXCR4, CD44, or CDI133. Cells were counter stained with DAPI. Images were

captured using a Zeiss confocal microscope. Representative images were selected from

at least three different fields. Some panels in Figures S2C and S3E share similar fields



of view as the markers were stained on the same patient sample. These images were

intentionally reused for interpretive clarity, as part of parallel immunostaining

experiments performed to assess co-localization. This does not reflect an error or

inappropriate duplication, and the scientific conclusions of the study remain unaffected.

(G) Pearson correlation coefficient calculation of between Mbd3 and CSC markers

expression from fig. S3E. (H) Kaplan—Meier plots showing survival rate by each

transcripts expression level including MBD3, CD44, CDI133, and CXCR4 in GBM

tumors of 153 patients from the Human Pathology Atlas (https://www.proteinatlas.org/).

(I) MBD3 high or - low cells were sorted from T98G cells at a purity of 99.8% by

FACS were seeded at single cell and a density of 2 x 103 (N =5) or 4 x 10° (N = 5)

cells/plate in ultra-low attachment 96-well plates for 1, 3 or 5 days to allow sphere

formation. (Right) Representative images of SPs. Images were visualized using Zeiss

fluorescence microscopy. Scale bar = 25 pm. (J, K) T98G cells were electroporated

with 1 or 3 pg pUltra-Mbd3-Myc, and pUlItra-control vectors using Amaxa Nucleofector

and were grown on ultra-low attachment 96-well plates for up to 6 days. whole cell

lysate was prepared for RT-qPCR (Fig. 3J) or immunoblotting (Fig. 3K). Data are mean

+ SD (N=3 or 4). P value by One-way ANOVA (Tukey’s Multiple Comparison) test. (L,

M) USC02 GSCs infected by pUltra-Mbd3-Myc, pUltra-control, sh-scramble or



shMBD3 lentivirus were seeded on ultra-low attachment 96-well plates and measured

sphere sizes at the 3 or 6 days. Data are mean = SD (N>3). P value by One-way

ANOVA (Tukey’s Multiple Comparison) test.
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Fig. S4. B-TrCP is E3 ubiquitin ligase for Mbd3 polyubiquitination and

proteasomal degradation. (A) Immunoprecipitation (IP) using Flag or Myc conjugated

beads from lysates with B-TrCP-Flag plus control vector, wild-type Mbd3-Myc or

mutant Mbd3 (A2D)-Myc. WCLs were subjected to immunoblotting using indicated

antibodies. (B) IP using Myc- or Flag-conjugated beads from lysates transfected with f3-



TrCP-Flag plus control vector, wild type Mbd3-myc or mutant Mbd3 (S39,45,85,106A)-

Myc. WCLs were subjected to immunoblotting using indicated antibodies. (C) (Upper)

IB analysis of Mbd3, Flag and a-tubulin in lysates of HEK293 cells transfected with an

empty or Flag-tagged B-TrCP vector and treated with or without MG132. (Lower)

Quantification of band intensity in (upper panel) using Image J software. (D)

Quantification of Fig. 2N. Data are mean + SD (N=3). P value by One-way ANOVA

(Tukey’s Multiple Comparison) test. (E) Lysates of T98G GSCs transfected with Flag-

tagged full-length or mutant B-TrCP vectors with Mbd3-Myc vector were

immunoprecipitated with indicated beads recognizing Myc. WCLs were immunoblotted

(IB) with indicated antibodies. (Right) Quantification of polyubiquitylated Mbd3

normalized to a-tubulin. Data are mean + SD (N=3). P value by One-way ANOVA

(Tukey’s Multiple Comparison) test. (F) (upper) Representative IB showing that the

CKla inhibitor D4476 increases Mbd3 protein abundance in a dose-dependent manner.

(lower) Quantification of upper panel blots. Data are mean = SD (N=3). P value by

One-way ANOVA (Tukey’s Multiple Comparison) test. (G) Effect of CK1a activation

on Mbd3 polyubiquitylation. T98G GSCs were transfected with indicated vectors and

WCLs were then immunoprecipitated with indicated beads recognizing Myc. Data are

mean + SD (N=3). P value by One-way ANOVA (Tukey’s Multiple Comparison) test.



(H) T98G GSCs were transfected with wild type Mbd3-Myc or mutant

(5§39,45,85,106A, SallA)-Myc and HA-Ub expression vectors plus increasing levels of

Flag-tagged CK1a vector and treated one day later with MG132 for 6 hours before

harvest. After lysis, IP was performed with Flag-M2 beads. WCLs were analyzed by IB

with indicated antibodies. (I) USC02 GSCs were transfected with control or CKla

shRNA and treated with DMSO or pyrpam (2 uM) and cycloheximide (CHX) for

indicated times (h=hours) before harvest. WCLs were immunoblotted (IB) with

indicated antibodies. (right) Quantification of MBD3 normalized to a-tubulin. Data are

mean + SD (N=3). P value by One-way ANOVA (Tukey’s Multiple Comparison) test.

(J) USC02 GSCs were transfected with pcDNA3.1-Empty or pcDNA3.1-CK1la and

treated with DMSO or CK1a inhibitor, D4416 (10 uM) and cycloheximide (CHX) for

indicated times (h=hours) before harvest. WCLs were immunoblotted (IB) with

indicated antibodies. (right) Data are mean + SD (N=3). P value by One-way ANOVA

(Tukey’s Multiple Comparison) test.
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Fig. SS. Effect of Mbd3 knockdown in proliferation and self-renewal activity of
GBM cells. (A) GBM cell lines were infected by pPLKO3G-shMbd3 #1 and #2 lentiviral
vectors and shcontrol or shMbd3 knockdown stable GBM cells were subjected to
immunoblotting analysis with indicated antibodies. (Lower) Mbd3 levels in (A, upper)
were normalized to a-tubulin. (B and C) GBM cells infected by sh-scramble or shMbd3
lentivirus were seeded on 6-well plates and assayed for colony formation. Foci were
photographed (B) and quantified (C). Data are mean + SD (N=3). P value by One-way
ANOVA (Tukey’s Multiple Comparison) test. (D) Proliferation of shcontrol or shMbd3

knockdown stable GBM cells were quantified using an MTT assay. Data are mean + SD
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(N>3). P value by One-way ANOVA (Tukey’s Multiple Comparison) test. (E, upper)

Naive, shcontrol or shMbd3 knockdown T98G-GSCs were seeded at a density of 2 x

103 (N =5) or 4 x 10° (N = 5) cells/plate in ultra-low attachment 96-well plates for 1, 3

or 5 days to allow sphere formation. (E, lower) Relative sizes and number of spheres

shown in upper panels were quantified using Image J software. Data are mean = SD

(N>3). P value by One-way ANOVA (Tukey’s Multiple Comparison) test. (F and G)

GBM cells were seeded at a density of 2 x 10* cells/plate in ultra-low attachment 96-

well plates and then treated with indicated concentration of D4476 or Pyrpam for 3 days

to allow sphere formation. Relative size or number of spheres of each group were

measured by Image J software. Data are mean + SD (N>8). P value by One-way

ANOVA (Tukey’s Multiple Comparison) test.
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Fig. S6. Effect of Pyrvinum pamoate in proliferation and self-renewal activity of

GBM cells. (A and B) (upper) T98G GSCs depleted by shMbd3 were infected by Wild-

type (WT) Mbd3 or mutant forms (A2D and S39/45/85/106A labeled as SallA)-mcherry

lentivirus and then Mbd3 (WT), (A2D), and (SallA) T98G GSCs expressing mCherry

were sorted by FACS. Each cell was seeded at a density of 2 x 10* cells/plate in ultra-

low attachment 96-well plates and then treated with indicated concentration of D4476 or

Pyrpam for 3 days to allow sphere formation. (Lower) Relative size of SP of each group

were measured by Image J software. Data are mean + SD (N>3). P value by One-way

ANOVA (Tukey’s Multiple Comparison) test. (C) Analysis of RNA sequencing data set

which are consist of 272 patients’ samples containing different stages of gliomas (stage

12



I, N = 87; stage III, N = 47, stage IV, N = 79). Data are mean + SD. P value by One

way ANOVA (Tukey’s Multiple Comparison) test. (D) Immunoblotting analysis with

indicated antibodies.
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Fig. S7. Effects of Pyrpam on temozolomide (TMZ)-sensitive and -resistant GBM

cells. (A-D) TMZ-sensitive (ST) and —resistant (RT) GBM or GSCs were treated with

varying dose of TMZ, Pyrpam or their combination for 48 hours, and proliferation was

quantified using a MTT assay. Data are mean + SD (N>3). P value by One-way

ANOVA (Tukey’s Multiple Comparison) test. (E-I) TMZ ST- or RT GBM or GSCs
13



were seeded on 6-well plates and assayed for colony formation. Drug were treated with

varying dose of TMZ, Pyrpam or their combination for 48 hours, and then cultured for

another 10 to 12 days in fresh medium. The number or size of colony was quantified

using image J software. Data are mean = SD (N=3). P value by One-way ANOVA

(Tukey’s Multiple Comparison) test.
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Fig. S8. Mbd3 Loss or destabilization by CK1a-f-TrCP-Mbd3 signaling activation

inhibits progression of TMZ-resistant GSCs or GBM with high MGMT expression.

(A and B) Qualitative results of Fig. 5, E and G. Images were captured using a Zeiss

confocal microscope. Representative images were selected from at least 3 different

fields. (C) (upper) Schematic showing injection of GBM cells in Fig. SL experiment.

Human primary GBM cells (1x10°) in 200 pL phosphate-buffered saline/Matrigel (1:1)

were subcutaneously (s.c.) injected into the dorsal flank of immunocompromised mice
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mice (N=3 or 4 per group). (Lower) Images of tumors isolated from

immunocompromised mice injected with two different human primary GBM cells.

Scale bar = 100 mm.
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Fig. S9. Effect of Pyrpam in GBM Progression and Recurrence Following

Temozolomide (TMZ) and Radiation Treatment. (A, upper) Schematic showing

injection of GBM cells and intrathecal infusion of drugs (vehicle, TMZ (5 mg/kg per

day), Pyrpam (1 mg/kg per day)) for 22 days using implanted osmotic pump. pLuc-

U118MG cells were intracranially injected into immuno-compromised (NSG) mice (N
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= 4 or 5 per group). (A, lower) Representative bioluminescence images of mice at

indicated times after intracranial injection. (B) Tumor volume was measured every 3 or

4 days. Quantification (total flux, photons per second=p/s) of the bioluminescent signal

from tumor regions in A. Data are mean + SD (n=4 or 5). P value by Two-way ANOVA

(Bonferroni posttests) test. (C) After 4 weeks, mice were sacrificed and analyzed

immunohistochemically with indicated antibodies. Expression of CDI133, CD44,

CXCR4, MBD3, Ki67, and Nestin was quantified using Image J software. Data are

mean + SD. P value by One-way ANOVA (Tukey’s Multiple Comparison) test. (D)

Schematic showing injection of sorted GSCs and intrathecal infusion of drugs (vehicle,

TMZ (5 mg/kg per day), Pyrpam (1 mg/kg per day)) for 26 days using implanted

osmotic pump. (E) Representative bioluminescence images of mice at indicated times

after intracranial injection. (F) Tumor volume was measured every 3 or 4 days.

Quantification (total flux, photons per second=p/s) of the bioluminescent signal from

tumor regions in E. Data are mean £ SD (n= 5 or 6). P value by Two-way ANOVA

(Bonferroni posttests) test. (G) FACS analysis of CD44/CD133/CXCR4 triple-positive

populations within GBMs in xenografted tumors derived from various GSCs. (H)

Schematic showing patient information (upper), and subcutaneous (s.c.) injection of

dissociated human tumors into immunocompromised mice plus intra-tumoral injection

16



of vehicle, TMZ (5 mg/kg per day), and Pyrpam (1 mg/kg per day) (lower, n=4 or 5). (I)

Tumor volume was measured every 4 days. Data are mean + SD (n=4 or 5). P value by

Two-way ANOVA (Bonferroni posttests) test. (J) After 4 weeks, mice were sacrificed

and analyzed immunohistochemically with indicated antibodies. (K and L) Expression

of CD44, CD133, CXCR4, Mbd3 in K, Ki67, and Nestin in L in a GBM in each

representative xenograft GBM tumor in J was quantified using Image J software.

Images were captured using a Zeiss confocal microscope. Representative images were

selected from at least 3 different fields. Data are mean = SD (N>3). P value by One-way

ANOVA (Tukey’s Multiple Comparison) test.
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Fig. S10. Pyrpam inhibits progression of GBM cells expressing wild-Type Mbd3,
but not those expressing phospho-defective mutants of Mbd3. (A and B) Wild-type
Mbd3 (WT) or its mutant forms (A2D), and (SallA) T98G cells expressing mCherry
were seeded on 12 well plates and treated with indicated concentrations of TMZ,
Pyrpam, or both for 8 days. Sphere forming assays were performed. Spheres were
photographed and (right) quantified using Image J software. Data are mean + SD (N>3).
P value by One-way ANOVA (Tukey’s Multiple Comparison) test. (C and D) Schematic
showing in vivo xenograft experiment, and subcutaneous (s.c.) injection of Wild-type

MBD3 (WT) or its mutant forms (A2D), and (SallA) T98G cells into
18



immunocompromised mice plus intratumoral injection of vehicle, TMZ (5 mg/kg per
day), and Pyrpam (1 mg/kg per day) (lower, n = 4). (D) Quantification (total flux,
photons per second=p/s) of the bioluminescent signal from tumor regions. (*P < 0.05).

Data are mean + SD (n=3). P value by unpaired 2-tailed Student’s 7 test.
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Fig. S11. MBD3 and nucleosomal remodeling histone deacetylase (NuRD) complex

components colocalize on neural differentiation associated gene promoters and

gene bodies. (A) Human MBD3-chromatin immunoprecipitation sequencing (ChIP-

seq) analysis in Breast Cancer Cells (GSE44737)!. MBD3-binding peaks in Breast

Cancer Cells in differentiation genes such as DixI, Tujl, Lbx1, and Gfap. (B-D) ChIP-

gPCR analysis of MBD3 occupancy at the putative MBD3-binding loci of T98G in fig.

S11B, US7MG in Fig. S11C, and LN229 in fig. S11D of GBM cell lines. (E) ChIP-

gPCR analysis of MBD3 identify gene loci that overlap in three different GBM cell

lines. Red arrows indicate overlapped gene loci obtained from the MBD3 ChIP-qPCR

analysis using three different GBM cell lines. All values in fig S11, B to D correspond

to the mean + SD (N>3). P value by Two-way ANOVA (Bonferroni posttests) test.
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Fig. S12. MBD3 loss doesn’t change protein expression of NuRD complex

components and decreases occupancy of MBD3-NuRD complex components on

neural differentiation associated gene promoters and gene bodies in GSCs. (A)

USCO02 or T98G GSCs were infected by pLKO3G-shMBD3 #1 and #2 lentiviral vectors

and shcontrol or shMBD3 knockdown GSC cells were subjected to immunoblotting

analysis with indicated antibodies. (B and C) ChIP-qPCR analysis of MBD3, HDACI,

HDAC2, MTAI1, and acetyl histone H3 occupancy at MBD3-binding locus in USC02

GSCs treated with DMSO (N = 3) and Pyrvinium pamoate (N = 3). Immunoglobulin G

(IgG) ChIP served as a negative control. Values are normalized to input control and

represent mean += SD (N=3). P value by One-way ANOVA (Tukey’s Multiple

Comparison) test.
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Fig. 1G Fig. 1G

CXCR4 CD44
Fig. 1G

Fig. 1G

Other Sample
on the gel

Fig. S13. Full blots used in main figures. The full blots used for Fig. 1G, 2, C to F.

The specific bands shown in the main figures are indicated by red boxes. All samples

were run the gel and each blot was obtained contemporary same period time. Especially,

Fig. 1H (A-tubulin blot), Fig. 2D (A-tubulin and MBD3 blots), Fig. 2E (A-tubulin blot)

were run on the same gel in each experiment, but were noncontiguous.
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Fig. 3C Fig. 3C Fig. 3C Fig. 3C

Fig. 3D Fig. 3D Fig. 3D Fig. 3D Fig. 3D

IP: Flag, I1B: Myc IP: Flag, IB: Flag IB: MBD3 IB: Myc IB: a-tub

Fig. 3E

Fig. 3E

Fig_ 3F [B:Flag

Myc

Fig. S14. Full blots used in main figures. The full blots used for Fig. 3, C to F. The

specific bands shown in the main figures are indicated by red boxes. We ran the gel with
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same samples and each blots, especially, Myc, A-tubulin and MBD3 blots in Fig. 3F

were obtained contemporary same period time.

Fig. 3G Fig. 3G Fig. 3H Fig. 3H

Fig. 3G !

Fig. 3G

Fig. 3G HN
Other Sample-

on the gel Fig. 3l Fig. 3J

Fig. 3I

IB; Myc -

Fig. S15. Full blots used in main figures. The full blots used for Fig. 3, G to J. The
24

Fig. 3H

a-tub

Fig. 31

Fig. 3J

Fig. 3|
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specific bands shown in the main figures are indicated by red boxes. We ran the gel with

same samples and each blot was obtained simultaneously.

Fig. 4B (Left) Fig. 4B (Right) Fig. 4C Fig. 4D
——
L]
‘ IP: Flag
- > = 1B: MBD3
IP:Myc = i -

.l e Fig. 4B (Right)

Fig. 4B (Left)

Fla
Fig. 4B (Left)

Fig. 4B (Right)

g

-
Fig. 4B (Left) Flag
L Fig. 4B (Right)

. -

MBD3
Fig. 4B (Right)

Fig.4C

a-tub

atub = - -

a-tub

Supplementary Figure 16. Full blots used in main figures. The full blots used for Fig.
4, B to D. The specific bands shown in the main figures are indicated by red boxes. We

ran the gel with same samples and each blot was obtained simultaneously.
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Fig. S17. Full blots used in main figures. The full blots used for Fig. 4, E to F, and

Fig. 5, A to D. The specific bands shown in the main figures are indicated by red boxes.

We ran the gel with same samples and each blot, especially, Flag, MBD3, Myc and A-

tubulin blots in Fig. 5A were obtained simultaneously.
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Supplementary Fig.3K Supplementary Fig.4A Supplementary Fig.4A Supplementary Fig.4B

. - . Supplementary Fig 4B

Supplementary Fig.3K Supplementary Fig.4A  Supplementary Fig.4A

Supplementary Fig.4A

Supplementary Fig.3K

Supplementary Fig.4B

Supplementary Fig.3K

Supplementary Fig.4B Supplementary Fig.4B

Myc

Supplementary Fig.4C Supplementary Fig.4CSupplementary Fig.4C

- . o-tub

Fig. S18. Full blots used in main figures. The full blots used for fig. S3K, S4, A to C.

The specific bands shown in the main figures are indicated by red boxes.
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Supplementary Fig.4E  Supplementary Fig.4F Supplementary Fig.4l

Supplementary Fig.4F

Supplementary Fig.4E

Supplementary Fig.4E

Supplementary Fig.4l

Supplementary Fig.4H

Supplementary Fig.4E
Supplementary Fig.4l

Supplementary Fig.4E
Supplementary Fig.4H

Supplementary Fig.4H

Supplementary Fig.5A

Supplementary Fig.4J

Supplementary Fig.4J Supplementary Fig.5A

Fig. S19. Full blots used in main figures. The full blots used for fig. S4, E and F, S4,

Supplementary Fig.4J

H to J, SS5A. The specific bands shown in the main figures are indicated by red boxes.
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Supplemental Tables

Supplementary Table S1. Clinicopathological features of 39 subjects with RNA

sequencing.

No. Patients Site Sex Age Race RIN
1 RL15 CEREBELLUM F 55 C 7.1
2 RL16 CEREBELLUM F 56 C 7.8
3 RL17 CEREBELLUM F 57 C 5.6
4 RL18 CEREBELLUM M 55 C 6.3
5 RL19 CEREBELLUM M 55 C 6
6 RL20 CEREBELLUM M 57 C 6.3
7 RL21 CORTEX F 60 C 7.7
8 RL22 CORTEX M 60 C 8.1
9 RL23 CORTEX F 60 C 7.1

10 RL24 CORTEX M 56 C 6

11 RL25 CORTEX F 56 C 74
12 RL26 CORTEX M 56 C 6.1
13 RL40 CORTEX M 64 C 73
14 RLA41 CORTEX M 62 C 42
15 RL42 CORTEX M 56 A 74
16 RL43 CORTEX F 82 C 6.9
17 RL44 CORTEX F 61 C 6.8
18 RLA45 CORTEX M 55 C 54
19 RL46 CORTEX F 63 C 6.8
20 RL1 GBM M 63 C 7.1
21 RL2 GBM F 43 C 7

22 RL3 GBM F 57 C 3.8
23 RL4 GBM M 58 C 1.1
24 RL5 GBM M 56 C 2.8
25 RL6 GBM M 57 C 22
26 RL7 GBM F 43 C 7.9
27 RL27 GBM M 81 C 6.9
28 RL28 GBM F 59 C 8
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29 RL29 GBM F 57 C 8.3
30 RL30 GBM M 39 C 7.5
31 RL31 GBM F 50 C 7.8
32 RL32 GBM M 49 C 7.3
33 RL33 GBM F 76 A 7

34 RL34 GBM M 64 C 23
35 RL35 GBM M 48 C 6.5
36 RL36 GBM M 54 A 6

37 RL37 GBM M 61 C 74
38 RL38 GBM M 76 C 7.5
39 RL39 GBM M 66 C 8.1

GBM = glioblastoma multiforme; Cortex = cortical brain controls; Cerebellum: cerebellar controls.,C =

Caucasian; A = Asian; H = Hispanic, RIN = RNA integrity number

Supplementary Table S2. 69 putative cell surface cancer stem cell or progenitor

markers analyzed with RNA sequencing

No Gene N Gene N Gene N Gene
0 0 0
1 CD4 19 CDg4 37 ETFA 55 | ATXNIL
(SLAMFS5)
2 CD14 20 CD86 38 FLOT2 56 | EPCAM
3 CD19 21 CD93 39 GATA3 57 | CXCRI1
4 CD24 22 CD96 40 ITGA2 58 | CX3CRI1
5 CD27 23 CD97 41 ITGA2B 59 | CX3CL1
6 CD33 24 CD99 42 ITGA4 60 | DLL4
7 CD34 25 CD109 43 ITGA6 61 AFP
8 CD37 26 CD133 44 ITGB1 62 | ANPEP
(=CD13)
9 CD38 27 CD151 45 KIT 63 | ERBB2
(=CD117)
10 CD44 28 CD163 46 MS4A1 64 | PTEN
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(=CD20)

11 CD52 29 CD164 47 MUCI 65 | TNFAIP3

(=A20)

12 CD53 30 CD166 48 PECAMI1 66 | EPASI1
13 CD58 31 CD171 49 | THY1(=CD9 | 67 | CLECI12

0) A
14 CD63 32 CD184 50 ABCB5 68 | THYI
15 CD68 33 CD276 51 ABCG2 69 NF2
16 CD74 34 CD302 52 MET
17 CD81 35 CD320 53 LGRS
18 CD82 36 ENG 54 ATXNI1
(Endoglin/CD10
5)
Type of Cancer (Cancer) Stem Cell Markers (Reference)
Glioma/Medulloblasto | EPAS1 (=HIF2A) (1), TNFAIP3 (=A20) (2), CDI171
ma (=L1CAM) (3), CX3CRI1 (4),CX3CL1 (4)
Glioblastoma CD109 (5), ITGA®6 (6),CD44 (7),CD133 (7), CD97 (8)
Thyroid Cancer PECAMI1 (9), ITGA4 (9),CD34 (9),CD38 (9)
CD44 (10), ABCG2 (11),CD133 (12),CD44 (12), MET (13),
Head&Neck Cancer

CD168 (14)

Lung Cancer

KIT (15), THY1 (16), ABCG2 (17), EPCAM (17), CD74
(18),CD164 (19), ETFA (20)

Breast Cancer

CD14 (21), CD24 (22), CD29 (23), CD133 (24), CD44 (25),
CD81 (26), CD184 (27), FLOT2 (28), ITGA6 (29), CXCR1
(30), ErbB2 (31), PTEN (32), ATXNI1 (33), CD276 (B7-H3)
(34), ITGB1 (35), Mucl (36), CD81 (26)

Gastric Cancer

CXCR4 (CD181), CD44 (37), CD163 (38), CD133 (39),
Lgr5 (39)

Liver Cancer

KIT (40), CD34 (40), CD24 (40), THY1 (=CD90) (40), AFP
(40), EPCAM (40), CD133 (40), CD44 (40), AFP (41),
EPCAM (41), ANPEP (=CD13) (40), NF2 (42)

Pancreatic Cancer

CD44 (43), MUCI (44)

Colon Cancer

CD44 (45), CD133 (45), CD58 (46), CD166 (45), Lgr5 (47),
EPCAM (48), DLL4 (49)

Prostate Cancer

CD44 (37), CD81 (26), CD151 (50), ABCG2 (51), CD68
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(52)

Kidney Cancer

ENG (Endoglin/CD105) (53)

Osteosarcoma

CD44 (54), CD133 (54)

Ovarian Cancer

CD24 (55), CD44 (55), CD133 (55), CD117 (=c-KIT) (55),
ENG (Endoglin/CD105) (56), GATA3  (57)

CD33 (58), CD37 (59), CD52 (60), CD82 (61), CD96 (62),

Leukemia

KIT (63), CLEC12A (64), CD93 (65), CD302 (66)
Lymphoma CD320 (67) (68)

CD19 (69), CD27 (69), CD38 (69), MS4A1 (70), ABCB5
Myeloma

(69), CD99 (71)

CD133 (72), MS4A1 (=CD20) (72), ABCB5 (73), ABCG2
Melanoma

(74)

Hematopoietic Stem
Cell

CD53 (75),CD63 (75), ATXNI1L (76), CD84 (SLAMFYS) (77),
CD164 (78),ITGA2B (79), CD86 (78)

Stem-like Immune Cell

CD4 (80)
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Supplementary Table S3. 153 human patient information used for TCGA Analyses

Sample

Description

Sample

Description

TCGA-12-3650-01A

46 years, male, white

TCGA-32-2615-01A

62 years, male, white

TCGA-19-1390-01A

63 years, female, white

TCGA-12-5295-01A

60 years, female, white

TCGA-19-2629-01A

60 years, male, white

TCGA-28-5216-01A

52 years, male, white

TCGA-06-0744-01A

67 years, male, white

TCGA-12-0619-01A

60 years, male, white

TCGA-06-0743-01A

69 years, male, white

TCGA-76-4929-01A

76 years, female, white

TCGA-06-0747-01A

53 years, male, white

TCGA-06-2557-01A

76 years, male, black or

african american
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TCGA-27-2523-01A

63 years, male, white

TCGA-27-1830-01A

57 years, male, white

TCGA-14-1034-01A

60 years, female

TCGA-28-1747-01C

44 years, male, white

TCGA-26-5134-01A

74 years, male, white

TCGA-14-2554-01A

52 years, female, white

TCGA-26-5135-01A

72 years, female, white

TCGA-06-0649-01B

73 years, female, black

or african american

TCGA-06-0686-01A

53 years, male, white

TCGA-06-5416-01A

23 years, female, white

TCGA-15-0742-01A

65 years, male, white

TCGA-14-0817-01A

69 years, female, white

TCGA-32-1970-01A

59 years, male, white

TCGA-06-2558-01A

75 years, female, white

TCGA-19-2625-01A

76 years, female, white

TCGA-19-2619-01A

55 years, female, black

or african american

TCGA-28-1753-01A

53 years, male, white

TCGA-76-4926-01B

68 years, male, white

TCGA-41-5651-01A

59 years, female, black

or african american

TCGA-06-5856-01A

58 years, male, white

TCGA-02-2483-01A

43 years, male, asian

TCGA-06-2561-01A

53 years, female, white

TCGA-76-4927-01A

58 years, male, white

TCGA-06-5859-01A

63 years, male, white

TCGA-06-2570-01A

21 years, female, white

TCGA-28-5220-01A

67 years, male, white

TCGA-27-2521-01A

34 years, male, white

TCGA-06-0644-01A

71 years, male, black or

african american

TCGA-41-2572-01A

67 years, male, white

TCGA-06-0882-01A

30 years, male, white

TCGA-26-5132-01A

74 years, male, white

TCGA-06-0878-01A

74 years, male, white

TCGA-27-2524-01A

56 years, male, white

TCGA-41-4097-01A

63 years, female, white

TCGA-06-0125-01A

63 years, female, white

TCGA-15-1444-01A

21 years, male, white

TCGA-14-0787-01A

69 years, male, asian

TCGA-28-5204-01A

72 years, male, white

TCGA-02-2485-01A

53 years, male, black or

african american

TCGA-06-0238-01A

46 years, male, white

TCGA-28-5209-01A

66 years, female, white

TCGA-06-0184-01A

63 years, male, white

TCGA-06-0745-01A

59 years, male, white

TCGA-06-0130-01A

54 years, male, white

TCGA-41-2571-01A

89 years, male, white

TCGA-06-0187-01A

69 years, male, white

TCGA-06-0211-01B

47 years, male, white

TCGA-27-1834-01A

56 years, male, white

TCGA-06-0157-01A

63 years, female, white

TCGA-12-5299-01A

56 years, female, white

TCGA-26-5139-01A

65 years, female, white

TCGA-06-2564-01A

50 years, male, white

TCGA-06-0174-01A

54 years, male, white

TCGA-28-5218-01A

63 years, male, white

TCGA-06-0158-01A

73 years, male, white

TCGA-14-0781-01B

49 years, male, black or

african american

TCGA-19-2624-01A

51 years, male, white

TCGA-06-5413-01A

67 years, male, white
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TCGA-32-2616-01A

48 years, female, white

TCGA-76-4928-01B

85 years, female, white

TCGA-32-2634-01A

82 years, male, white

TCGA-02-2486-01A

64 years, male, white

TCGA-26-5133-01A

59 years, male, white

TCGA-06-2562-01A

81 years, male, white

TCGA-14-0790-01B

64 years, female, white

TCGA-06-5418-01A

75 years, female, white

TCGA-12-3652-01A

60 years, male, white

TCGA-06-0138-01A

43 years, male, white

TCGA-27-2519-01A

48 years, male, white

TCGA-26-5136-01B

78 years, female, white

TCGA-14-1825-01A

70 years, male, white

TCGA-14-0871-01A

75 years, female, white

TCGA-08-0386-01A

74 years, male, white

TCGA-28-2499-01A

59 years, male, white

TCGA-12-3653-01A

34 years, female, white

TCGA-06-2569-01A

24 years, female, black

or african american

TCGA-16-0846-01A

85 years, male, white

TCGA-06-0210-01A

72 years, female, white

TCGA-28-2513-01A

69 years, female, white

TCGA-06-5412-01A

78 years, female, white

TCGA-06-0156-01A

57 years, male, white

TCGA-06-2559-01A

83 years, male, white

TCGA-76-4931-01A

70 years, female, white

TCGA-02-0047-01A

78 years, male, white

TCGA-06-0129-01A

30 years, male, asian

TCGA-19-1787-01B

49 years, male, white

TCGA-06-5408-01A

54 years, female, white

TCGA-16-1045-01B

49 years, female, white

TCGA-32-2638-01A

67 years, male, white

TCGA-06-5411-01A

51 years, male, white

TCGA-12-0616-01A

36 years, female, white

TCGA-06-5410-01A

72 years, female, white

TCGA-06-0749-01A

50 years, male, black or

african american

TCGA-28-5207-01A

71 years, male, white

TCGA-27-1837-01A

36 years, male, white

TCGA-32-1980-01A

72 years, male, white

TCGA-06-1804-01A

81 years, female, white

TCGA-26-1442-01A

43 years, male, white

TCGA-41-3915-01A

48 years, male, white

TCGA-02-0055-01A

62 years, female, white

TCGA-76-4925-01A

76 years, male, white

TCGA-19-4065-01A

36 years, male, white

TCGA-06-5414-01A

61 years, male, white

TCGA-06-0141-01A

62 years, male, white

TCGA-27-2528-01A

62 years, male, white

TCGA-06-5417-01A

45 years, female, white

TCGA-06-0190-01A

62 years, male, white

TCGA-27-2526-01A

79 years, female, white

TCGA-06-2563-01A

72 years, female, white

TCGA-06-0132-01A

49 years, male, white

TCGA-28-5208-01A

52 years, male, white

TCGA-06-0139-01A

40 years, male, white

TCGA-06-0750-01A

43 years, male, white

TCGA-28-5213-01A

72 years, male, white

TCGA-12-0821-01A

62 years, male, white

TCGA-32-5222-01A

66 years, male, white

TCGA-28-2514-01A

45 years, male, asian

TCGA-06-0178-01A

39 years, male, white

TCGA-06-0168-01A

59 years, female, white

TCGA-06-0219-01A

67 years, male, white

TCGA-14-0789-01A

54 years, male, white

TCGA-14-1823-01A

58 years, female, white

TCGA-06-0646-01A

61 years, male, white

TCGA-14-1829-01A

57 years, male, black or
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african american

TCGA-06-2565-01A

59 years, male, asian

TCGA-28-2509-01A

77 years, female, white

TCGA-19-5960-01A

56 years, male, white

TCGA-27-1832-01A

59 years, female, white

TCGA-06-2567-01A

65 years, male, white

TCGA-32-2632-01A

80 years, male, white

TCGA-27-1835-01A

53 years, female, white

TCGA-12-0618-01A

49 years, male, white

TCGA-32-1982-01A

76 years, female, white

TCGA-06-5858-01A

45 years, female, white

TCGA-32-4213-01A

47 years, female, white

TCGA-06-0645-01A

56 years, female, white

TCGA-28-5215-01A

62 years, female, white

TCGA-12-1597-01B

62 years, female, white

TCGA-76-4932-01A

50 years, female, white

TCGA-19-2620-01A

70 years, male, white

Supplementary Table S4. The list of results obtained from the Mass spectrometry

(MS) analysis of Flag-MBD3 in T98G cells.

Unique Total Reference Gene Symbol MWT(kDa) AVG
5 5 P63208_SKP1_HUMAN SKP1 18.65 3.668
3 3 Q13618_CUL3_HUMAN CUL3 88.87 3.0207
3 3 Q13617_CUL2_HUMAN CUL2 86.93 2.0008
2 2 Q13616_CUL1_HUMAN CULI 89.62 3.2357
1 1 Q9Y297_FBWI1A_HUMAN FBWI1A 68.87 3.5635
1 1 P63208_SKP1_HUMAN SKP1 18.65 3.5731
1 1 Q93034_CULS5_HUMAN CULS 90.9 3.5668
2 2 075083_WDR1_HUMAN WDRI1 66.15 3.1045
1 2 Q9BZH6_WDR11_HUMAN WDRI11 136.6 4.1936
1 1 Q9GZL7_WDR12_HUMAN WDRI12 47.68 42976
1 2 Q9GZL7_WDR12_HUMAN WDRI12 47.68 3.7652
2 2 Q8NI36_WDR36_HUMAN WDR36 105.26 4.6827
1 1 Q8NI36_WDR36_HUMAN WDR36 105.26 2.5706
2 2 Q9GZS3_WDR61_HUMAN WDR61 33.56 3.4202
3 4 Q9GZS3_WDR61_HUMAN WDR61 33.56 32014
1 1 Q6RFH5_WDR74_HUMAN WDR74 4241 3.7702
5 6 Q9BQAI1_MEP50_HUMAN WDR77 36.7 3.9328
5 6 Q9BQA1_MEP50_HUMAN WDR77 36.7 44334
1 1 Q6UXN9_WDRS82_HUMAN WDRS2 35.06 3.5807
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2 2 P16455_MGMT_HUMAN MGMT 21.63 3.6122
3 3 P48735_IDHP_HUMAN IDH2 50.88 3.1843
1 1 P26358_DNMT1_HUMAN DNMT]I 183.05 2.833
2 2 Q9UBB5_MBD2_HUMAN MBD2 43.23 2.0073
17 32 095983_MBD3_HUMAN MBD3 32.82 3436
10 10 Q12873_CHD3_HUMAN CHD3 226.45 3.1775
4 5 Q12873_CHD3_HUMAN CHD3 226.45 3.0176
35 43 Q14839_CHD4_HUMAN CHD4 217.87 2.8225
8 8 Q13330_MTA1_HUMAN MTA1 80.74 2.5918
21 22 094776_MTA2_HUMAN MTA2 74.98 29738
7 7 QI9BTC8_MTA3_HUMAN MTA3 67.46 24561
18 42 Q13547_HDAC1_HUMAN HDACI 55.07 3.1017
15 31 Q92769_HDAC2_HUMAN HDAC2 55.33 3.3458
2 3 015379_HDAC3_HUMAN HDAC3 48.82 1.9058
2 2 PO1112_RASH_HUMAN HRAS 21.28 2.7262
1 1 PO1111_RASN_HUMAN NRAS 21.22 2.8052
1 1 P10301_RRAS_HUMAN RRAS 2347 39139
2 2 P62070_RRAS2_HUMAN RRAS2 23.38 2.9236
1 1 P28482_MKO1_HUMAN MAPK1 41.36 4.5196
1 1 P35222_CTNB1_HUMAN CTNNBI 85.44 3.1438
1 1 P46940_IQGA1_HUMAN IQGAPI 189.13 34641
1 1 Q15796_SMAD2_HUMAN SMAD2 5227 2.3182
5 5 P23458_JAK1_HUMAN JAK1 133.19 2.172
5 5 P42224_STATI_HUMAN STATI 87.28 2.9462
7 7 P40763_STAT3_HUMAN STAT3 88.01 3.144
2 2 P68400_CSK21_HUMAN CSNK2A1 45.11 3.0973
3 3 P67870_CSK2B_HUMAN CSNK2B 24.93 2.1338
2 2 P48729_KCA1_HUMAN CSNK1Al 3891 30115
8 8 Q92499_DDX1_HUMAN DDX1 82.38 3.2822
4 6 000571_DDX3X_HUMAN DDX3X 73.2 4.0267
4 4 015523_DDX3Y_HUMAN DDX3Y 73.11 3.0997
5 6 P17844_DDX5_HUMAN DDX5 69.1 2.7447
7 7 P26196_DDX6_HUMAN DDX6 54.38 3.9909
13 13 Q92841_DDX17_HUMAN DDX17 80.22 2.9547
6 7 QO9NR30_DDX21_HUMAN DDX21 87.29 3.1675
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1 1 QYGZR7_DDX24_HUMAN DDX24 96.27 3.5243
1 1 000148_DX39A_HUMAN  DDX39A 49.1 2.0665
7 7 QI13838_DX39B_HUMAN  DDX39B 48.96 274

3 3 Q7L014_DDX46_HUMAN DDX46 117.29 23912
3 3 QYHO0S4_DDX47_HUMAN DDX47 50.61 3.4887
1 2 QYBQ39_DDX50_HUMAN DDX50 82.51 3.7484
1 1 Q8TDD1_DDX54_HUMAN DDX54 98.53 3.2442
3 3 095793_STAUI_HUMAN STAUI 63.14 2.9951
1 1 Q92900_RENT!_HUMAN UPFI 12427 2.2569
2 2 Q13151_ROAO_HUMAN  HNRNPAO 30.82 3.6461
2 2 P09651_ROAI_HUMAN  HNRNPAI 38.72 2.8017
6 7 Q32P51_RAIL2_HUMAN  HNRNPAIL2 342 27358
7 7 P22626_ROA2_HUMAN  HNRNPA2BI 37.41 3.2476
6 6 P51991_ROA3_HUMAN  HNRNPA3 39.57 3.0494
3 10 Q99729_ROAA_HUMAN  HNRNPAB 36.2 2.8189
1 1 D6RBZ0_D6RBZ0_HUMAN  HNRNPAB 35.66 3.8845
1 1 P07910_HNRPC_HUMAN  HNRNPC 33.65 2.6657
1 1 B7ZW38_HNRC3_HUMAN  HNRNPCL3 3201 2.9892
1 1 Q14103_HNRPD_HUMAN  HNRNPD 38.41 2.6145
1 1 014979_HNRDL_HUMAN  HNRNPDL 46.41 2.4245
5 6 P52597_HNRPF_HUMAN  HNRNPF 45.64 33512
8 9 P31943_HNRHI_HUMAN  HNRNPHI 492 3.1261
3 3 P55795_HNRH2_HUMAN  HNRNPH2 4923 2.2487
15 21 P61978_HNRPK_HUMAN  HNRNPK 50.94 3.4598
12 13 P52272_HNRPM_HUMAN  HNRNPM 77.46 33127
4 4 043390_HNRPR_HUMAN  HNRNPR 70.9 3.6795
9 11 Q00839_HNRPU_HUMAN  HNRNPU 90.53 3.0678
3 3 QYBUJ2_HNRL1_HUMAN  HNRNPULI 95.68 3.1592
1 1 075643_U520_HUMAN SNRNP200 24435 1.8725
2 2 P08621_RU17_HUMAN SNRNP70 51.53 2.0077
1 1 P09661_RU2A_HUMAN SNRPAI 284 4.6554
2 2 P14678_RSMB_HUMAN SNRPB 24.59 2.1128
2 3 Q01081_U2AFI_HUMAN U2AFI 27.85 2.4669
6 6 P26368_U2AF2_HUMAN U2AF2 53.47 3.1415
3 3 P62987_RLA0_HUMAN UBA52 14.72 3.0926
3 3 P17480_UBF1_HUMAN UBTF 89.35 2717
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3 5 P62987_RL40_HUMAN UBAS52 14.72 2911

1 1 P62837_UB2D2_HUMAN UBE2D2 16.72 3.1967
2 2 P62256_UBE2H_HUMAN UBE2H 20.64 24016
3 3 P63279_UBC9_HUMAN UBE2I 18 2.6916
3 3 P61086_UBE2K_HUMAN UBE2K 22.39 3.2048
6 9 P68036_UB2L3_HUMAN UBE2L3 17.85 3.3187
1 1 014933_UB2L6_HUMAN UBE2L6 17.76 42125
2 2 P61081_UBC12_HUMAN UBE2M 20.89 24756
3 3 P6108§_UBE2N_HUMAN UBE2N 17.13 3.1043
2 2 Q13404_UB2V1_HUMAN UBE2V1 16.48 2.5215
1 1 Q15819_UB2V2_HUMAN UBE2V2 16.35 2.3624

Supplementary Table S5. Summary of pathological categories of patient samples

used for primary cell culture and PDX model

Gender Age WHO (grade) Chemotherapy Radiation Status
TMZ (11
60 Gy,> 30
M 63 GBM (1V) cycles, 200~350 Relapsed
fract. Doses
mg/admin.)
M 55 GBM (1V) N.A N.A Primary
F 64 GBM (IV) N.A N.A Primary
M 60 Glioma (III, IV) N.A N.A Primary
F 57 GBM (1V) N.A N.A Primary
F 69 GBM (IV) N.A N.A Primary
M 42 Glioma (IT) N.A N.A Primary
M 50 Glioma (111, IV) N.A N.A Primary
Metastasis to
M 53 Oligodendrocytoma N.A N.A
Dura
F 47 Oligodendrocytoma N.A N.A Primary

Supplementary Table S6. Primer Sequences used for ChIP qPCR Analyses
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Product

Gene Primers Temp. GC (%) .
size
hTuj1-ChIP(A1)-F CTCGGTTTTCTCTCCGTGCT 60.04 55 014
hTUj1-ChIP(A1)-R GTCCCATTCACGGCTCATCA 60.11 55
hTuj1-ChIP(A2)-F GTCCACTCTGAGATGCCTGG 59.82 60
hTUj1-ChIP(A2)-R CTGGCTGAACACAGACCCTC 60.32 60 1%
hTuj1-ChIP(A3)-F CTGCCATTCTGGGAGTAGGC 60.18 60
hTUj1-ChIP(A3)-R GTGGTCTCTTCAGCGAGACG 60.46 60 2
hTuj1-ChIP(A5)-F CTCAGAACTGGGAGCTGCTT 59.68 55
hTUj1-ChIP(A5)-R GGCTTAAGGCTGACTCACCG 60.74 60 7
hTuj1-ChIP(B2)-F CCTGTCCCTTTGTTGGAGGG 60.25 60 250
hTUj1-ChIP(B2)-R CGAGGTGGGCTAACAATGGA 59.75 55
hTuj1-ChIP(B3)-F GCCCCTCCCTCCATTGTTAG 59.82 60 286
hTUj1-ChIP(B3)-R GATCCCCTGTTCCCCAACAC 60.32 60
hTuj1-ChIP(B5)-F AAAGGATCTGCCCTCCGAAC 59.75 55 233
hTUj1-ChIP(B5)-R GTGGCTGGCCCTGTTGTAAT 60.61 55
hTuj1-ChIP(C3)-F TGCCCATCTAGCCACCTCTC 61.05 60
hTUj1-ChIP(C3)-R TCCAGGCCTTAGCACAAAGC 60.61 55 186
hTuj1-ChIP(C6)-F TTTGTGCTAAGGCCTGGATGT 59.92 47.62
hTUj1-ChIP(C6)-R TCGCAGGACCTGTTTTCTCA 59.24 50 70
hTuj1-ChIP(C4)-F TGGGTCTTGAATCCACTCTGC 60 52.38
hTUj1-ChIP(C4)-R GTTCCAGGGAACCCACAACC 60.83 60 1%
hTuj1-ChIP(C1)-F TTTACAGGGGCTGGTGGTTG 60.18 55
hTUj1-ChIP(C1)-R CACTTGAGTCGGGGACCTTG 60.32 60 %
hLbx1-ChIP(B10)-F ACCAGGGCAAGTCTTGGCTA 61.13 55
hLbx1-ChIP(B10)-R ACTCTTAGGTAGGGGGCAGA 58.98 55 »
hLbx1-ChIP(B9)-F GTCTCTGCCCCCTACCTAAGA 60.06 57.14
hLbx1-ChIP(B9)-R CCGCAATTAGGGTGTCTCTGT 60.07 52.38 i
hLbx1-ChIP(B4)-F AGCCAGACAGAGACACCCTA 59.59 55
hLbx1-ChIP(B4)-R CGTGGGGAATCGAGAGTCTT 59.18 55 e
hLbx1-ChIP(B6)-F GTCCCCGGCAAAAGACTCTC 60.67 60
hLbx1-ChIP(B6)-R GCTCTTTCCGCAGTCTGCTT 60.95 55 Ho
hLbx1-ChIP(C1)-F CCTGGGGAGAGGGAATCTGA 60.03 60
hLbx1-ChIP(C1)-R AAGTGAGCAAGATTGCCGGA 59.96 50 2
hLbx1-ChIP(C3)-F CTCCGGCAATCTTGCTCACT 60.39 55 95
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hLbx1-ChIP(C3)-R CCTGGCTACTCTTCAGACGC 60.18 60
hLbx1-ChIP(CS5)-F ATGGGCGTCTGAAGAGTAGC 59.54 55
hLbx1-ChIP(C5)-R TGCGAGTTCCTGAGAGCAAA 59.61 50 2
hLbx1-ChIP(C7)-F TTGCTCTCAGGAACTCGCAG 60.04 55
hLbx1-ChIP(C7)-R ACAGATCCCGGGCCCTAAG 60.77 63.16 7
hLbx1-ChIP(AS8)-F GGCTGTAAGTTGGGAAGCTCA 60.27 52.38
hLbx1-ChIP(A8)-R GGACTGACAGGCGCATTAGG 60.81 60 i
hLbx1-ChIP(A6)-F CTAATGCGCCTGTCAGTCCG 61.15 60
hLbx1-ChIP(A6)-R CGGGTGCAATAAAGGAGCAG 59.27 55 5
hLbx1-ChIP(A3)-F CTGCTCCTTTATTGCACCCG 59.27 55
hLbx1-ChIP(A3)-R GGTTCCCACCACTCTTTCGG 60.61 60 78
hDIx1-ChIP(AS)-F GGCCTTGGGAGATGTTTGCT 60.61 55
hDIx1-ChIP(AS)-R AGGCGTGGACGAGGTATTTT 59.39 50 7
hDIx1-ChIP(A1)-F AATACCTCGTCCACGCCTTC 59.82 55
hDIx1-ChIP(A1)-R AGCCACTCTTGGCTGGAATC 60.03 55 .
hDIx1-ChIP(B1)-F GTGGATGCGTCTTACCCGAG 60.53 60
hDIx1-ChIP(B1)-R GATTGGTCCGAGGCGCT 5943 64.71 7
hDIx 1-ChIP(C6)-F CCCAAAAGGGAAGCAGAGGA 59.59 55
hDIx1-ChIP(C6)-R CGGGGCTGTTGAGACTTTCT 59.96 55 .
hDIx1-ChIP(C1)-F AGAAAGTCTCAACAGCCCCG 59.96 55
hDIx1-ChIP(C1)-R ACAGTGCATGGAGTAGTGCC 60.04 55 1
hDIx1-ChIP(C10)-F TCTCCTTCTCCCATGTCCCA 59.58 55
hDIx1-ChIP(C10)-R CTGCTGACCGAGTTGACGTA 59.76 55 140
hGFAP-ChIP(2)-F CCATTGTGTCCTCTTCTGCCT 60 52.38
hGFAP-ChIP(2)-R CTCTACTCCTCACCCCTCCTG 60.41 61.9 3
hGFAP-ChIP(8)-F TCCAGCGACTCAATCTTCCTCT 60.89 50
hGFAP-ChIP(8)-R TAAGGCAAGGCTGAGGAATGGG 62.35 54.55 138

Supplememtary Table S7. Primer Sequences used for Quantitative PCR Analyses

Genes

Primer Sequences

Tm (°C)

GC Content

47




DILXI (F) TGCCAGAAAGTCTCAACAGCC 577 524
DLXI (R) CGAGTGTAAACAGTGCATGGA 552 47.6
DLX2 (F) ACACCTCCTACGCTCCCTATG 58.1 57.1
DLX2 (R) TCACTATCCGAATTTCAGGCTCA 559 435
TUJI (F) GGCCAAGGGTCACTACACG 58.2 63.2
TUJI (R) GCAGTCGCAGTTTTCACACTC 56.8 524
NeuroD]I (F) GTCTCCTTCGTTCAGACGCTT 57 524
NeuroDI (R) AAAGTCCGAGGATTGAGTTGC 553 47.6
GADG67 (F) GCTTCCGGCTAAGAACGGT 57.6 579
GADG67 (R) TTGCGGACATAGTTGAGGAGT 56 47.6
GFAP (F) AGGTCCATGTGGAGCTTGAC 57.1 55
GFAP (R) GCCATTGCCTCATACTGCGT 58.2 55
S100b (F) TGGCCCTCATCGACGTTTTC 57.8 55
S100b (R) ATGTTCAAAGAACTCGTGGCA 54.9 429
MBP (F) CCGAGAAGGCCAGTACGAATA 56.2 524
MBP (R) CTGAGGTTGTCCGTGAAAGTT 55.1 47.6
MAG (F) GGTGTCTGGTACTTCAATAGCC 55.1 50
MAG (R) CTCTCGTGGACTACTTGGGTG 56.9 57.1
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CD24 (F) CTCCTACCCACGCAGATTTATTC 552 478
CD24 (R) AGAGTGAGACCACGAAGAGAC 55.8 524
CD44 (F) CTGCCGCTTTGCAGGTGTA 58.4 579
CD44 (R) CATTGTGGGCAAGGTGCTATT 56 47.6
CDI133 (F) AGTCGGAAACTGGCAGATAGC 57 524
CDI33 (R) GGTAGTGTTGTACTGGGCCAAT 57.1 50
CXCR4 (F) ACGCCACCAACAGTCAGAG 57.5 579
CXCR4 (R) AGTCGGGAATAGTCAGCAGGA 57.5 524
OCT4 (F) GGGAGATTGATAACTGGTGTGTT 54.8 435
OCT4 (R) GTGTATATCCCAGGGTGATCCTC 56.2 522
NANOG (F) TTTGTGGGCCTGAAGAAAACT 55 429
NANOG (R) AGGGCTGTCCTGAATAAGCAG 56.9 524
SOX2 (F) TACAGCATGTCCTACTCGCAG 56.4 524
SOX2 (R) GAGGAAGAGGTAACCACAGGG 56.8 57.1
KLF4 (F) CGGACATCAACGACGTGAG 55.8 579
KLF4 (R) GACGCCTTCAGCACGAACT 58 579
NESTIN (F) CTGCTACCCTTGAGACACCTG 572 57.1
NESTIN (R) GGGCTCTGATCTCTGCATCTAC 56.8 54.5
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PAX6 (F) TGGGCAGGTATTACGAGACTG 56.3 524
PAX6 (R) ACTCCCGCTTATACTGGGCTA 574 524
BMII (F) CCACCTGATGTGTGTGCTTTG 56.7 524
BMII (R) TTCAGTAGTGGTCTGGTCTTGT 554 455
MBD?3 (F) CAGCCGGTGACCAAGATTACC 58 57.1
MBD3 (R) CTCCTCAGCAATGTCGAAGG 55.5 55
GAPDH (F) CTGGGCTACACTGAGCACC 58 63.2
GAPDH (R) AAGTGGTCGTTGAGGGCAATG 58 524

GAPDH: Glyceraldehyde-3-phosphate dehydrogenase

Supplememtary Table S8. Source, catalog, and clone informations for commercial

antibodies used in this study.

Catalog Host
Antibodies Company
Number Species
CD133 Life Technologies, Carlsbad, CA MAS5-18323 Mouse
CD44 Novous Biologicals, Littleton, CO NBP1-31488 Rabbit
CXCR4 Thermo Scientific, Rockford, IL PA3-305 Rabbit
Cell Signaling Technology, Beverly,
MBD3 £ £ & Y 99169S Rabbit
MA
Santa Cruz Biotechnology, Santa
a-tubulin sc-398103 Mouse
Cruz, CA
Santa Cruz Biotechnology, Santa
HA (12CA5) sc-57592 Mouse
Cruz, CA
HA (C29F4) Cell Signaling Technology, Beverly, 37245 Rabbit
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MA

Flag Sigma, St. Louis, MO SAB4301135 Mouse
Myc-tag Cell Signaling Technology 2276S Mouse
Cell Signaling Technology, Beverly,
p-TrCP 11984S Rabbit
MA
phosphoserine (PSR-45) Abcam Inc., Cambridge, MA ab6639 Mouse
CKla Novous Biologicals, Littleton, CO NBP1-18880 Rabbit
Nestin Abcam Inc., Cambridge, MA ab22035 Mouse
Ki67 Sigma, St. Louis, MO SAB5600249 Rabbit
IeG Abcam Inc., Cambridge, MA ab171870 Rabbit
HDACI Cell Signaling 34589S Rabbit
HDAC2 Cell Signaling 571568 Rabbit
MTA1 Cell Signaling 5647S Rabbit
Histone H3 (acetyl K27) Abcam Inc., Cambridge, MA ab4729 Rabbit
Histone H3 (acetyl K9 +
Abcam Inc., Cambridge, MA ab47915 Rabbit
K14 + K18 + K23 + K27)
RbAP46 (V415) Cell Signaling 6882 Rabbit
Santa Cruz Biotechnology, Santa
MBD2 sc-514062 Mouse
Cruz, CA
MGMT Novous Biologicals, Littleton, CO NBP2-68885 Rabbit
[-Tubulin IIT Covance, Princeton, NJ MMS-435P Mouse
GFAP Cell Signaling Technology 12389S Rabbit
FITC-CD44 Miltenyi Biotec Inc., Auburn, CA 130-113-903 Conjugation
CD44-APC, human (clone:
Miltenyi Biotec Inc., Auburn, CA 130-113-893 Conjugation
DB105)
CD133/1 (AC133)-PE,
Miltenyi Biotec Inc., Auburn, CA 130-108-062 Conjugation
human (clone: AC133)
PEcy7-CXCR4 (clone:
Biolegend, San Diego, CA 306514 Conjugation
12G5)
anti-rabbit Alexa Fluor 488 Molecular Probes, Eugene, OR A27034 Secondary
anti-mouse Alexa Fluor 488 Molecular Probes, Eugene, OR A28175 Secondary
anti-rabbit Alexa Fluor 555 Molecular Probes, Eugene, OR A27039 Secondary
anti-mouse Alexa Fluor 555 Molecular Probes, Eugene, OR A28180 Secondary

ol




Data set 1. mRNA expression data of RNA sequencing consisting of GBM patient

(n=20) and adjacent normal (n=19) brain tissues.
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