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SUPPLEMENTAL MATERIALS AND METHODS 

mRNA isolation, cDNA synthesis and qPCR analysis 

Total RNA was extracted from cells using the RNeasy RNA extraction kit (Qiagen) following the 

manufacturer’s instructions. Briefly, cells were harvested in RLT buffer directly from cell culture plates. 

Genomic DNA was removed from the lysates using genomic DNA removal columns (supplied by the kit) 

before isolating total RNA. cDNA was generated from 500-1000ng of total RNA using the High-Capacity 

cDNA Reverse Transcription kit (Applied Biosystems). qPCR analysis was performed using Fast SYBR 

Green Master Mix (Applied Biosystems) in a QuantStudio 6 Real-Time PCR Systems instrument 

(Thermo Fisher). The primers used are listed in the qPCR primers table below. The reactions were 

performed in 384-well plates with 40 thermal cycles. For qPCR data analysis, ΔΔCt method (Applied 

Biosystems) was used for normalization to an endogenous control (ACTB or GAPDH) and calculation of 

gene expression changes.  

qPCR primers 
 

qPCR primers Forward (5′-3') Reverse (5′-3') 

MYCN (human) AGCGATTCAGATGATGAAGA GTGATGGTGAATGTGGTGACA 

MYO1B (human) GGGCTTACTGGCTTGGATCT ACAGCAACTGCATGCTTACG 

GREB1 (human) GGACAGAAGGCTCTACCTC AGCGCTGAACCGGAAGCCTT 

NBAS (human) GCAGACAGAAATTCTTTATCA CTACTTCATCCTCTTGTACT 

DDX1 (human) CCACATTAGAACTGATGATG GACCACATCTCTGGACTATT 

MIF (human) GGTTCCTCTCCGAGCTCA ACCACGTGCACCGCGATGTA 

MYC (human) TCGGATTCTCTGCTCTCCTC TCGGTTGTTGCTGATCTGTC 

ACTB (human) AGAGCTACGAGCTGCCTGAC AGCACTGTGTTGGCGTACAG 

GAPDH (human) GAAGGTGAAGGTCGGAGTCA TTGAGGTCAATGAAGGGGTC 
 

Cleavage Under Targets and Release Using Nuclease (CUT&RUN) analysis 

The CUT&RUN analysis44 was performed using the CUTANA™ ChIC/CUT&RUN kit from EpiCypher 

(#14-1048) according to the manufacturer’s instructions with the following modifications. Briefly, Kelly 

cells were plated into a 6-well plate, 200,000 cells/well. The next day, the cells were moderately cross-

linked for 1min directly in the culture media with 1% formaldehyde (Electron Microscopy Sciences, 

#15714-S). Then, the formaldehyde was quenched by adding 125mM glycine. The cells were then washed 

in plate with cold PBS twice, and the nuclei were isolated using a nuclei isolation kit from Sigma (#NUC-

101).  The nuclei were resuspended in wash buffer provided by the kit and were counted. Then, for each 

CUT&RUN reaction, 500,000 nuclei and 2μg antibodies were used, including GREB1 antibody 



 

(Millipore, MABS62) or the isotype control normal mouse IgG (Santa Cruz, sc-2025). The rest of the 

steps were conducted strictly according to the manufacturer’s instructions, and 12μl elusion buffer was 

used to elute the final DNA product from the CUT&RUN reactions. To validate GREB1 binding to the 

MYO1B locus, qPCR was performed using the CUT&RUN DNA (with 7x dilution) and primers spanning 

a predominant peak identified in a previous GREB1 ChIP-seq analysis in MCF7 cells13 [Fig. S4B]. The 

primer sequences are Forward 5’-GGAGCTTGTAGTTCCATCTGA-3’ and Reverse 5’- 

CTTCTGCAGAGTTGCTTGGTA-3’, and the predicted PCR product size is 203bp. The qPCR analysis 

was performed using Fast SYBR Green Master Mix (Applied Biosystems) according to the 

manufacturer’s instructions in a QuantStudio 6 Real-Time PCR Systems instrument (Thermo Fisher). The 

qPCR reactions were performed in 384-well plates, 12μl/reaction, with 40 thermal cycles. The qPCR 

results were further validated by agarose gel electrophoresis (2% gel) using PCR products from 60 thermal 

cycles, and 0.1% input DNA was used as a positive control. 

 

Total proteome analysis by mass spectrometry 

To determine the impact of MYO1B depletion on the total proteome of MYCN-amp neuroblastoma cells, 

Kelly and NB19 cells were transfected for 72-hours with non-targeting control (siCtrl) or SMARTPool 

siRNAs (Dharmacon) targeting MYO1B. Three biological replicates (4 x 10e6 cells/condition/replicate) 

of the cells were harvested by trypsinization, and rinsed with cold PBS prior to freezing. Efficient 

reduction of MYO1B protein was validated by immunoblotting prior to mass spectrometry (MS) sample 

preparation. Samples were prepared for MS analysis as described previously40. Briefly, cell lysis was 

performed using a solution of 100mM HEPES pH 8.5, 2% SDS, 50mM NaCl, 1X cOmplete protease 

inhibitor cocktail, and 10mM dithiothreitol (DTT). Cell lysates were disrupted using Lysing Matrix Y 

tubes in a FastPrep instrument (6M/s, 2 cycles, 45s per cycle). Lysates were incubated for 30-minutes at 

60°C with mixing at 1,000rpm in a Thermomixer. To the incubated lysates, 20mM iodoacetamide (IAA, 

final concentration) was added, and the samples incubated at 24°C for 30-minutes in the dark. Reactions 

were then quenched with the addition of 10mM of DTT (final concentration). Proteins were purified from 

the prepared lysates prior to proteolysis using SP3, as described previously70-71. A 10µL volume of the 

prepared SP3 carboxylate bead stock was added to each lysate and absolute ethanol added to a final 

concentration of 50% by volume. Reactions were incubated for 10-minutes at room temperature with 

periodic mixing prior to centrifugation for 5-minutes at 5,000g. On a magnetic rack, the unbound 

supernatant was removed to waste and the beads rinsed 3x off-rack with 800µL of 80% ethanol. For typtic 



 

digestion, rinsed beads were reconstituted in 100mM HEPES pH 8 containing a mixture of trypsin and 

rLysC (Promega) at an approximate concentration of 1:50 (µg:µg, trypsin to protein) in a volume of 

100µL per sample. Digestion was carried out at 37°C with mixing at 1,000rpm for 18-hours in a 

Thermomixer. Digested samples were centrifuged at 12,000g for 2-minutes and placed on a magnetic 

rack to recover the peptide-containing supernatant.  

 

After digestion, tryptic peptides were labeled with 10-plex tandem mass tags (TMT, Thermo Scientific). 

Specifically, TMT labels from the vendor were reconstituted at a concentration of 10mg/mL in acetonitrile 

(HPLC grade, Thermo Scientific). Peptides were labeled with two separate additions of TMT label (each 

addition at a volume equivalent to 2:1, µg:µg, TMT label to peptide), 20-minutes apart with incubation at 

24°C. TMT reactions were quenched using a volume equivalent to the amount of added TMT label from 

a 1M solution of glycine. TMT labeled samples were evaporated to dryness using a SpeedVac centrifuge 

and subsequently reconstituted in 0.1% trifluoroacetic acid (TFA) into a single multiplexed sample. The 

combined sample was desalted using a Sep-Pak cartridge (100mg tC18, Waters) using a loading series of 

acetonitrile + 0.1% TFA, water + 0.1% TFA, combined sample, water + 0.1% formic acid (FA), and 60% 

acetonitrile + 0.1% FA. Eluted peptides were evaporated to dryness using a SpeedVac centrifuge and 

subsequently reconstituted in 20mM ammonium bicarbonate (pH 8) prior to fractionation. High-pH C18 

reversed phase fractionation was performed on an Agilent 1100 HPLC system equipped with a diode 

array detector (254, 260, and 280nm) and a Kinetix EVO C18 column (2.1 x 150mm, 1.7 μm core shell, 

100Å, Phenomenex). Elution was performed at a flow rate of 0.2mL per minute using a gradient of mobile 

phase A (10mM ammonium bicarbonate, pH 8) and B (acetonitrile), from 3% to 45% over 60-minutes. 

Fractions were collected every minute across the elution window for a total of 48 fractions, which were 

concatenated to a final set of 12 (e.g. 1 + 13 + 25 + 37 = fraction 1). Fractions were dried in a SpeedVac 

centrifuge and reconstituted in 1% FA prior to MS analysis. 

 

Analysis of TMT labeled peptide fractions was carried out on an Orbitrap Fusion Tribrid MS platform 

(Thermo Scientific). Samples were introduced using an Easy nLC 1000 system with a trapping-analytical 

column setup (Thermo Scientific). Trapping columns were packed in-house in 100μm internal diameter 

capillaries to a length of 25mm with C18 beads (Reprosil-Pur, Dr. Maisch, 3μm particle size). Trapping 

was carried out for a total volume of 10μL at a pressure of 400bar. After trapping, gradient elution of 

peptides was performed on a C18 (Reprosil-Pur, Dr. Maisch, 1.9μm particle size) column packed in-house 



 

to a length of 25cm in 100μm internal diameter capillaries with a laser-pulled electrospray tip and heated 

to 45°C using AgileSLEEVE column ovens (Analytical Sales & Service). Elution was performed with a 

gradient of mobile phase A (water and 0.1% formic acid) and B (acetonitrile and 0.1% formic acid) over 

60-minutes at a flow rate of 400nL/min. 

 

Data acquisition on the Orbitrap Fusion was carried out using a data-dependent method with multi-notch 

synchronous precursor selection MS3 scanning for TMT tags. Survey scans covering the mass range of 

380 – 1500 m/z were acquired at a resolution of 120,000 (at m/z 200), with quadrupole isolation enabled, 

an S-Lens RF Level of 60%, a maximum fill time of 30 milliseconds, and an automatic gain control 

(AGC) target value of 4e5. For MS2 scan triggering, monoisotopic precursor selection was enabled 

(Peptide mode), charge state filtering was limited to 2 – 4, an intensity threshold of 5e3 was employed, 

and dynamic exclusion of previously selected masses was enabled for 45-seconds with a tolerance of 20 

ppm. MS2 scans were acquired in the ion trap in Rapid mode after CID fragmentation with a maximum 

fill time of 30 milliseconds, quadrupole isolation, an isolation window of 1 m/z, collision energy of 30%, 

activation Q of 0.25, injection for all available parallelizable time turned OFF, and an AGC target value 

of 1e4. Fragment ions were selected for MS3 scans based on a precursor selection range of 400-1600 m/z, 

ion exclusion of 20 m/z low and 5 m/z high, a relative intensity threshold of 10, and isobaric tag loss 

exclusion for TMT. The top 10 precursors were selected for MS3 scans that were acquired in the Orbitrap 

after HCD fragmentation (NCE 60%) with a maximum fill time of 120 milliseconds, 50,000 resolution, 

120-750 m/z scan range, ion injection for all parallelizable time turned OFF, and an AGC target value of 

4e5. The total allowable cycle time was set to 4 seconds. MS1 and MS3 scans were acquired in profile 

mode and MS2 in centroid format. 

 

Secretome analysis by mass spectrometry 

To purify proteins secreted by cells into conditioned medium (CM), a combination of pulsed 

azidohomoalanine (AHA) and SILAC (stable isotope labeling with amino acids in cell culture) was used 

as described previously40,53-54. As in the total proteome analysis, Kelly and NB19 cells transfected with 

control or MYO1B siRNAs in biological triplicate. Forty-eight hours after transfection, the cells were 

incubated for on hour in 10% FBS containing-medium lacking methionine, arginine, and lysine (Caisson 

Labs) prior to pulsed-AHA and -SILAC treatment. Then, Kelly and NB19 siCtrl cells were labeled with 

medium (13C6 arginine, 2H4 lysine) versions of arginine and lysine, and AHA (100µM final, AnaSpec) 



 

while siMYO1B cells were incubated with heavy (13C6 15N4 arginine, 13C6 15N2 lysine) versions of arginine 

and lysine and AHA. The cells were pulse-labeled for an additional 24-hours, and CM samples were 

harvested and centrifuged for 5-minutes at 1,000g to precipitate cells and other debris. CM from siCtrl 

and siMYO1B cells were equivalently mixed and 11mL of the mixture was concentrated by filtration using 

an Amicon Ultra-15 centrifugal filter device (3KDa cutoff, 3,250g for 90-minutes). To isolate secreted 

proteins (newly synthesized proteins labeled with AHA and medium or heavy arginine and lysine), Click 

enrichment was performed as previously described40 using the Click-iT Protein Enrichment Kit (Thermo 

Scientific). Briefly, 0.4mL of the concentrated CM was mixed with 0.45mL Urea Lysis Buffer and 800ul 

of this mixture was used in the Click labeling reaction according to the manufacturer’s instructions. Click 

tagged newly synthesized and AHA labeled proteins captured using the provided resin were digested with 

1μg trypsin (Promega) overnight at 37℃. After digestion, peptides were recovered and TMT labeled as 

described in the total proteome analysis section. TMT labeled peptides were evaporated to dryness using 

a SpeedVac centrifuge and subsequently reconstituted in 0.1% TFA. Samples were desalted prior to MS 

analysis using C18 TopTips with the same conditioning, rinsing, and elution routine as with the Sep-Pak’s 

for total proteome analysis. MS analysis was carried out using an Orbitrap Fusion coupled to an Easy 

nLC 1000 as described for the total proteome analysis. For MS data acquisition, survey scans covering 

the mass range of 380 – 1500 m/z were acquired at a resolution of 120,000 (at m/z 200), with quadrupole 

isolation enabled, an S-Lens RF Level of 60%, a maximum fill time of 30 milliseconds, and an automatic 

gain control (AGC) target value of 4e5. For MS2 scan triggering, monoisotopic precursor selection was 

enabled (Peptide mode), charge state filtering was limited to 2 – 4, an intensity threshold of 5e3 was 

employed, and dynamic exclusion of previously selected masses was enabled for 45-seconds with a 

tolerance of 20 ppm. MS2 scans were acquired in the ion trap in Rapid mode after HCD fragmentation 

with a maximum fill time of 30 milliseconds, quadrupole isolation, an isolation window of 1 m/z, collision 

energy of 32%, injection for all available parallelizable time turned OFF, and an AGC target value of 1e4. 

The total allowable cycle time was set to 4 seconds. MS1 scans were acquired in profile mode and MS2 

in centroid format. 

 

MS data analysis 

MS data were analyzed using Proteome Discoverer Software (ver. 2.1). Spectra were searched using 

SequestHT against Swissport human proteome database including a list of common contaminants 

(04/2017, 20799 sequences). Identification parameters in the SequestHT search were specified as trypsin 



 

enzyme specificity, two missed cleavages allowed, minimum peptide length of 6, precursor mass 

tolerance of 20 ppm, and a fragment mass tolerance of 0.8 Daltons. Oxidation of methionine (15.995 Da), 

N-terminal acetylation (42.011 Da), medium (Lys4/Arg6) and heavy (Lys8/Arg10) SILAC were set as 

variable modifications. Carbamidomethylation of cysteine (57.021 Da) was set as a static modification. 

Peptide spectrum match (PSM) identification FDR was calculated using Percolator by searching the 

results against decoy sequences and only PSMs with FDR < 1% were retained in the analysis. Differential 

protein expression was calculated with PECA72 with quantile normalization and modified t statistic as 

parameters, only peptides mapping to a single protein were included. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

Figure S1. Genomic alterations of genes adjacent to the MYCN locus in neuroblastoma. (A) Gene 

copy number correlations between MYCN and genes adjacent to the MYCN locus in 31 human NB cell 

lines. Data were derived from the DepMap database_Copy Number Public 22Q4. (B) Gene copy number 

correlations between MYCN and genes adjacent to the MYCN locus in a cohort of 554 NB tumors. Data 

were derived from the de Preter NB cohort deposited in the R2 database. (C) mRNA expression 

correlations between MYCN and various genes flanking the MYCN locus in 31 human NB cell lines. 

Data were derived from the DepMap database_Expression Public 22Q4. (D) Correlation between MYCN 

and GREB1 mRNA expression in five cohorts of NB patient samples based on data extracted from the R2 

database. (E) The impact of MYCN depletion by doxycycline on GREB1 mRNA expression in Tet21N 

cells that express MYCN cDNA under the control of a Tet-off system. Plots were generated based on data 

extracted from Gene Expression Omnibus GSE80153. (F) Comparison of GREB1 mRNA levels in four 

cohorts of NB patient samples and non-tumor adrenal gland samples, plots were derived from the R2 

database. For all panels, data presented are means ± SD; p values were determined by two-tailed unpaired 

Student’s t-test. Pearson coefficient analysis was performed to determine correlations between two 

variables. ns. no significance, *p < 0.05, **p < 0.01, ***p < 0.001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

Figure S2. The role of GREB1 and MYCN in NB. (A-B) The impact of GREB1 gene depletion on cell 

growth was evaluated by Incucyte in MNA- versus MNA+ NB cells (n=6-8). (C) Comparison of cell death 

by propidium iodide staining and flow cytometry in the indicated cells grown in 2D or 3D cultures for 4 

days. (D) Western blotting analysis of the indicated samples. Tet21N cells were treated with 1µg/ml Dox 

+/- siGREB1 for 72h before the analysis. (E) The impact of MYCN and/or GREB1 gene depletion on 

Tet21N cell growth was evaluated by Incucyte (n=6). (F) The impact of MYCN and/or GREB1 gene 

depletion on anoikis was evaluated by Incucyte with Sytox Orange labeling in 3D spheroid cultures at 

day 5 (n=7-8). (G) Left panel, Western blotting analysis of the indicated samples. Right panel, the impact 

of GREB1 gene depletion on NB69 cell growth was evaluated by Incucyte (n=8), and the impact on 

anoikis was evaluated by Incucyte with Sytox Orange labeling in 3D spheroid cultures at day 4 (n=8). 

(H) The expression of c-MYC mRNA was determined in the indicated cell lines by real-time PCR and 

normalized to ACTB house keeping gene. (I) The impact of c-MYC depletion on GREB1 expression was 

determined by real-time PCR. (J-K) mRNA correlations between the indicated genes in 31 human NB 

cell lines (J) or 1408 human cancer cell lines (K). Data were derived from the DepMap 

database_Expression Public 22Q4. For all panels, data presented are means ± SD, p values were 

determined by two-tailed unpaired Student’s t-test; ns. no significance, ***p < 0.001.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S3. Identification of a GREB1-controlled gene signature in MNA+ NB independent of 

MYCN. (A) Genes upregulated by GREB1 KD in Kelly cells (by RNA-seq) were integrated with all 

genes significantly correlated with GREB1 in both cohorts of NB tumors (based on data derived from the 

R2 database). (B) Comparison of the correlation power (r-value) with GREB1 expression in the two 

cohorts of NB tumors: genes downregulated by GREB1 KD vs genes upregulated by GREB1 KD 

identified by RNA-seq in Kelly cells. (C) Publicly available RNA-seq analysis in Tet21N cells +/- Dox 

for 0h (Ctrl) or 24h (inducible MYCN KD) [ref. 41]. (D) Gene Ontology (GO) analysis of the gene sets 

significantly reduced/increased by MYCN KD in Tet21N cells. GO term analysis was performed using 

the PANTHER database and the GO-Slim Biological Process was analyzed. Lines in the plots in (B) 

represent median and quartiles, and the p values were determined by Mann-Whitney test. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 



 

Figure S4. Identification of MYO1B as a GREB-controlled gene. (A) Gene expression changes upon 

knockdown of the indicated genes were assessed by qPCR (n=3). (B) GREB1 binding at the MYO1B 

locus uncovered by GREB1 ChIP-seq in MCF7 cells (data were derived from GSE41561 deposited in 

Gene Expression Omnibus). (C-D) Binding of GREB1 to the MYO1B locus at Exon 3, as evidenced by 

GREB1 ChIP-seq data shown in (B), was validated by GREB1 CUT&RUN analysis (i.e. Cleavage Under 

Targets and Release Using Nuclease, an alternative approach for in situ ChIP analysis44) in Kelly cells. 

(E) Gene expression changes of GREB1 and MYO1B upon stable GREB1 knockdown in prostate 

adenocarcinoma LNCaP cells. The data was derived from RNA-seq analysis deposited in Gene 

Expression Omnibus GSE120720. (F) Correlation between GREB1 and MYO1B mRNA expression in 

three cohorts of prostate adenocarcinoma samples based on data extracted from the R2 database. For all 

panels, data presented are means ± SD; p values were determined by two-tailed unpaired Student’s t-test, 

*p < 0.05, ***p < 0.001. Pearson coefficient analysis was performed to determine correlations between 

two variables.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S5. MYCN does not regulate MYO1B expression in neuroblastoma. (A-C) Protein expression 

changes upon MYCN knockdown or overexpression in a panel of NB cell lines were assessed by 

Immunoblotting. (D) Comparison of MYO1B mRNA expression levels in MNA- vs MNA+ NB samples 

in five patient cohorts using data extracted from the R2 database. (E) Correlation between MYO1B and 

MYCN mRNA expression in the five NB patient cohorts shown in (D). Statistics and p-values in all panels 

were provided by the R2 database. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S6. Marked upregulation of MYO1B in human cancers and its biological function in NB. 

(A) Comparison of MYO1B mRNA expression levels in normal (N) and tumor (T) samples across ten 

human cancer types. The plots were directly generated using tools within the GEPIA (Gene Expression 

Profiling Interactive Analysis) database. (B-C) The impact of MYO1B depletion on NB cell growth (A) 

and cell death (Sytox Orange staining) were measured by Incycyte. (D) Identification of metastatic human 

NB nodules by H&E staining and human NCAM staining by IHC in serial tissue sections. (E) The impact 

of MYO1B depletion on NB cell (Kelly) extravasation was evaluated using the chick embryo 

chorioallantoic membrane (CAM) metastasis model. Difference between groups were determined by two-

tailed unpaired Student’s t-test, n.s., not significant, *p < 0.05. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 
 

Figure S7. The role of MYO1B in the invasiveness and metastatic capacity of MNA- tumor cells. 

(A) MYO1B-GFP overexpression (OE) in SHEP cells was validated by Western blotting, Kelly cells were 

used as a MYO1B positive control. (B) The impact of MYO1B OE on cell invasion through matrigel was 

evaluated using Essen BioScience Incucyte 96-well scratch wound invasion assay (n=6). (C-D) The 

impact of MYO1B OE on the extravasation and metastatic capacity of SHEP cells (luciferase-expressing) 

was evaluated using the chick embryo chorioallantoic membrane (CAM) metastasis model. Right upper-

panel, metastasis burden was measured by bioluminescent intensity (BLI) in each embryo; right lower-

panel, BLI over 5x10e5 was regarded as high metastasis burden. (E-F) The impact of Myo1b depletion 

(E) on NIH3T3-EN cell invasiveness through Matrigel was determined by Essen BioScience Incucyte 96-

well scratch wound invasion assay (n=6). Difference between groups were determined by two-tailed 

unpaired Student’s t-test, *p < 0.05, **p < 0.01, ***p < 0.001. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 



 

Figure S8. MYO1B co-localizes with budding structures on the cell surface of transformed cells. 

(A-B) Co-localization of MYO1B with cytoskeletal structures on the cell surface of NIH3T3 cells 

transformed by oncogenic ETV6-NTRK3 (A) or mutant KRasV12 (B) was evaluated by 

immunofluorescence confocal microscopy. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S9. Concordant changes in our secretome and proteome analysis between two NB cell lines. 

(A-B) Statistical analysis of the concordant secretome changes (A) and proteome changes (B) in Kelly 

and NB19 cells. Pearson coefficient analysis was performed to determine correlations between two 

variables.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 



 

Figure S10. MIF regulated by MYCN is highly expressed in MNA+ NB and promotes 

aggressiveness and predicts poor prognosis. (A) Comparison of MIF mRNA expression levels in MNA- 

vs MNA+ NB samples in distinct patient cohorts using data extracted from the R2 database. (B) 

Correlation between MIF and MYCN mRNA expression NB patient samples in a dataset extracted from 

the R2 database. (C) MYCN binding at the MIF locus in various MNA+ NB cell lines as revealed by 

MYCN ChIP-seq extracted from the ChIP Atlas database. (D) qPCR analysis of MYCN and MIF changes 

at 96h upon MYCN depletion induced by doxycycline (Dox) in Tet21N cells, a NB cell line that expresses 

MYCN cDNA under the control of a Tet-off system. (E) The prognostic significance of MIF mRNA 

expression in various cohorts of NB patients. Data were extracted from the R2 database. (F-G) The impact 

of MIF depletion (F) on NB cell growth was evaluated by Incucyte (n=6-8). Difference between groups 

were determined by two-tailed unpaired Student’s t-test, ***p < 0.001. Pearson coefficient analysis was 

performed to determine correlations between two variables. Log-rank test was used in Kaplan-Meier 

survival analysis.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Figure S11. (A) The impact of MIF depletion on the metastatic capacity of NB cells (luciferase-

expressing Kelly cells) was evaluated using the chick embryo chorioallantoic membrane (CAM) 

metastasis model (n=8-12), and the metastasis burden was measured by bioluminescent intensity (BLI).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 



 

Figure S12. MYO1B is overexpressed in MNA+ medulloblastoma. (A-B) Comparison of the indicated 

gene expression levels across the four major subgroups of medulloblastoma from the Cavalli cohort (A) 

and the Swartling cohort (B). The plots were generated from data extracted from the R2 database. (C-D) 

Correlation among the mRNA expression of MYCN, MYO1B and GREB1 across the four major subgroups 

of medulloblastoma from the Cavalli cohort (C) and the Swartling cohort (D). The plots were directly 

generated using tools within the R2 database. Difference between groups were determined by two-tailed 

unpaired Student’s t-test, **p < 0.01, ***p < 0.001. Pearson coefficient analysis was performed to 

determine correlations between two variables. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Supplementary Table S1-S14 (Separate files) 

Table S1. RNA-seq in Kelly cells +/- GREB1 KD. 

Table S2. Genes significantly correlated with GREB1 expression in the TARGET cohort (n=161). 

Table S3. Genes significantly correlated with GREB1 expression in the Cangelosi cohort (n=786). 

Table S4. The 583-gene list shown in Fig. 2C-i. 

Table S5. Genes significantly correlated with MYCN expression in the TARGET cohort (n=161). 

Table S6. Genes significantly correlated with MYCN expression in the Cangelosi cohort (n=786). 

Table S7. The 388 GREB1-signature genes in MNA+ NB. 

Table S8. RNA-seq in Tet21N cells +/- MYCN depletion, public dataset GSE80153. 

Table S9. The 658 MYCN-signature genes in MNA+ NB. 

Table S10. NB19_secretome, siMYO1B/siCtrl. 

Table S11. Kelly_secretome, siMYO1B/siCtrl. 

Table S12. NB19_total proteome, siMYO1B/siCtrl.  

Table S13. Kelly_total proteome, siMYO1B/siCtrl. 

Table S14. Cytokine and growth factors in the secretome significantly reduced by MYO1B 

depletion. 
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