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Cell cultures

GBM Cell line

Cell culture medium

Al72

Dulbecco’s Modified Eagle's
Medium (DMEM) with 4.5 g/L
glucose (Sigma-Aldrich, Saint-

Louis, MO, USA); 1%
Penicillin/Streptomycin (P/S)
(100X) (Carlo Erba Reagents,

Milan, Italy); 10% Fetal bovine
serum (FBS) (Carlo Erba
Reagents); 1% Sodium Pyruvate
(Na'Pyr) (100 mM)
(ThermoFisher Scientific); 1%
L-Glutamine (L-Glut) (200 mM)
(ThermoFisher Scientific)

CAS-1

DMEM with 1 g/L glucose
(Sigma-Aldrich); 1% P/S (100X)
(Carlo Erba Reagents); 10%
FBS; 1% L-Glut (200 mM)
(ThermoFisher Scientific)

SNB-19

DMEM with 1 g/L glucose
(Sigma-Aldrich); 1% P/S (100X)
(Carlo Erba Reagents); 10%
FBS; 1% L-Glut (200 mM)
(ThermoFisher Scientific)

UR7MG

DMEM with 1 g/L glucose
(Sigma-Aldrich); 1% P/S (100X)
(Carlo Erba Reagents); 10%
FBS; 1% Na'Pyr (100 mM)
(ThermoFisher Scientific); 1%
MEM Non-Essential Amino
Acids Solution (NEAA) (100X)
(ThermoFisher Scientific)

U251MG

Minimum Essential Medium
Eagle (MEM) (Sigma-Aldrich);
10% FBS; 1% L-Glut (200 mM)

(ThermoFisher Scientific); 1%
NEAA (100X) (ThermoFisher

Scientific); 1% Na+Pyr (100

mM) (ThermoFisher Scientific)

Cells were grown at 37°C, 5% COx.




Real-time PCR data representation

Data of the heatmap showing the expression of DE miRNAs retrieved from microRNA TagMan®
arrays (Figure 1A) and of the box and whisker plots (Figures 3, 5, S2) were reported as -1*DCts. This
representation allows to depict the expression of DE miRNAs within each experimental replicate (in
the case of the heatmap in Figure 1A) or the distribution of the expression of candidate DE miRNAs
or their selected targets within GBM and UC tissues (in the case of box and whisker plots in Figures
3,5, S2). DCt values were multiplied for “-1”, instead to be reported as is, to render the interpretation
of the data more intuitive: lower -1*DCt values equal to lower expression; higher -1*DCt values
equal to higher expression. FC was calculated according to the 2"°P* method by Livak et al. [1].
FCs were graphed to report relative quantification of the gene expression of single transcripts in GBM
cell lines with respect to controls (as reported in Figures 2, 4, S4, S9, S11). Relative quantification
hase been graphed as logarithm of the FC (Log FC) instead of FC in case of a wider range of FC
values for different transcripts shown in a same graph (as in the case of Figures S1, S3).
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Table S1. Biological pathways (BP) significantly enriched, based on DIANA miRPath data analysis.

In red and green are shown BPs regulated by candidate upregulated and downregulated miRNAs,
respectively.



DE miRNA

Candidate
mRNA target

Type of cancer
where the targeting
has been described

Bibliographic

reference

miR-126-3p

CRK

Target of miR-126-3p
and oncogene in lung
cancer

(2]

miR-126-3p

IGFBP2

Target of miR-126-3p
and oncogene in
glioma

miR-126-3p

IRS1

Target of miR-126-3p
and oncogene in
glioma

miR-126-3p

KRAS

Target of miR-126-3p
and oncogene in
glioma

[3.4]

miR-126-3p

LRP6

Target of miR-126-3p
and oncogene in
hepatocellular
carcinoma

(3]

miR-126-3p

PLXNB2

Target of miR-126-3p
and oncogene in
glioma

miR-126-3p

SOX2

Target of miR-126-3p
and oncogene in
glioma

miR-126-3p

SPREDI

Target of miR-126-3p
and oncogene in
hepatocellular
carcinoma

miR-126-3p

VCAM-1

Target of miR-126-3p
and oncogene in lung
cancer

miR-515-5p

MAPK4

Target of miR-515-5p
and oncogene in
breast cancer

miR-515-5p

MARK4

Target of miR-515-5p
and oncogene in
glioma, breast and
lung cancer

[10,11]

miR-515-5p

NFE2LI

Target of miR-515-5p
and oncogene in
glioma

[12]

miR-515-5p

NRAS

Target of miR-515-5p
and oncogene in
breast and lung

cancer

[11]

miR-515-5p

ROCK1

Target of miR-515-5p
and oncogene in
glioma

[12]




Target of miR-515-5p
miR-515-5p SOD2 and oncogene in [13]
glioma

Target of miR-515-5p
and oncogene in

miR-515-5p TCFI2 . : [9]
glioma and ovarian
cancer
Target of miR-515-5p
miR-515-5p TRIPI13 and oncogene in [9]

prostate cancer

Table S2. List of validated candidate targets of miR-126-3p and miR-515-5p.



Mean Age
Sample N (Years + Sex
StdDev)

Male Female
Fresh frozen

GBM 38 65.4+10.3 20 18
biopsies
Fresh frozen
UCs 21 64.9 +£10.5 10 11

Table S3. Demographic data including sex and age of the study group.

r-value r-value p-value p-value
. (Pearson’s (Pearson’s (Pearson’s (Pearson’s
Candidate HK . . . .
. correlation correlation correlation correlation
miRNA

vs Mean vs Median vs Mean vs Median
Ct) Ct) Ct) Ct)

miR-1203 0.9242 0.9029 *x *
miR-452-3p 0.9548 0.8758 ok *
miR-19a-5p 0.9301 0.8317 ok *

Table S4. Candidate endogenous control (HK) miRNAs given as input to RefFinder. In green and
yellow are represented candidate HK miRNAs of Array Cards A and B, respectively. **** p-value <
0.0001, *** p-value < 0.001, ** p-value < 0.01, * p-value < 0.05.



TagMan®

circRNA/miRN ) _ Probe (Assay
Forward primer sequence Reverse primer sequence ID -
A/mRNA name .
ThermoFisher
Scientific)

circSMARCAS ACAATGGATACAGAGTCAAGTGTT CACATGTGTTGCTCCATGTCT

miR-106a-5p 002169
miR-126-3p 002228
miR-144-5p 002148
miR-192-5p 000491
miR-331-3p 000545
miR-515-5p 001112
miR-517a-3p 002402
miR-1257 002910
U6 001973
IGFBP2 TGCACATCCCCAACTGTGAC  TGTAGAAGAGATGACACTCGGG
NRAS TGGGATTGCCATGTGTGGTG AGGGTGTCAGTGCAGCTTG
PLXNB2 CCTGGTGATCCCCATGAACC ACCGGCTCCATGAACTTGAG
ROCK] AACATGCTGCTGGATAAATCTGG  TGTATCACATCGTACCATGCCT
SOD2 TTTCAATAAGGAACGGGGACAC GTGCTCCCACACATCAATCC
TBP ACTTGACCTAAAGACCATTGCA GGCTCTCTTATCCTCATGATTACC
TCFI2 AGTTATCCATCTCCTAAGCCACC  AAGAATTGTGGGTCCCATCTTG
TRIPI3 AGCTGAATGAAGATGGCCCC TACCAAGCTGTCCCAAAGCC
VCAMI CAGTAAGGCAGGCTGTAAAAGA TGGAGCTGGTAGACCCTCG [

Table S5. Primer sequences and TagMan® assay IDs used in this study. U6 was used as HK miRNAs
to assay candidate miRNA expression in biopsies and GBM cell lines. TBP was used as HK to assay
the expression of circSMARCAS and the candidate miRNA targets.
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Figure S1. Volcano plots representing DE miRNAs retrieved from data analysis of TagMan® Array
MicroRNA Cards A (A) and B (B). Green and red dots represent statistically significant
downregulated and upregulated DE miRNAs, respectively. Grey dots represent miRNAs that resulted
not DE, based on SAM analysis. Volcano plots were  generated by
https://www.bioinformatics.com.cn/en, a free online platform for data analysis and visualization.
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Figure S2. Box and whisker plots representing the expression of miR-126-3p, miR-515-5p and miR-
1257 in GBM and UC biopsies. Data are reported as -1*DCt. * p-value < 0.05, ** p-value <0.01 (n
=5, Stundent’s z-test).
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Figure S3. Expression of candidate miR-126-3p (blue bars) and miR-515-5p (red bars) in GBM
cell lines. Data are reported as LOG fold-change (FC) of the expression of candidate miRNAs in each
cell line vs FirstChoice® Human Brain Reference RNA (Ambion, Austin, TX, USA).
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Figure S4. Expression of /IGFBP2 (blue bars) and NRAS (red bars) mRNA in GBM cell lines.
Data are reported as fold-change (FC) of the expression of mRNA targets in each cell line vs
FirstChoice® Human Brain Reference RNA (Ambion, Austin, TX, USA).
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Figure S5. Expression of /GFBP2 mRNA in Classical (C), Mesenchymal (M), Proneural (P), Neural
(N) and Unclassified (U) GBM subtypes (data from GBM-BioDP).
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Figure S6. Expression of IGFBP2 protein in Classical (C), Mesenchymal (M), Proneural (P), Neural
(N) GBM subtypes (data from GBM-BioDP).
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Figure S7. Expression of NRAS mRNA in Classical (C), Mesenchymal (M), Proneural (P), Neural
(N) GBM subtypes (data from GBM-BioDP).
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Figure S8. Scatter plot of the correlation between /GFBP2 and NRAS mRNAs (data from GEPIA).
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Figure S9. (A) VEGFA mRNA expression in U87MG overexpressing circSMARCAS. Data are
reported as FC vs US7TMG_pcDNA3 (* p-value < 0.05, n = 3, Student’s t-test). (B) Scatter plot of the
correlation between the expression of VEGFA and IGFBP2 mRNA, calculated within the validation
set cohort.
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Figure S10. The most stable predicted secondary structures of pre-miRNAs 126 and 515-1, based on
the tool RNA Structure.
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Figure S11. Expression of circSMARCAS in U87MG transfected with pcDNA3 circSMARCAS.
Data are reported as fold-change (FC) of the expression of circSMARCAS in US87MG
pcDNA3 circSMARCAS vs US7MG pcDNA3.
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Figure S12. Graphical representation of microRNA TéqMaﬁ@ Arrays’ data analysis. The figure was
partly generated using Servier Medical Art, provided by Servier, licensed under a Creative Commons
Attribution 3.0 unported license.
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