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Figure S1. PRKCQ-AS1 exhibits no protein coding potential with the short isoform
being evolutionary conserved and the dominant isoform. (A-B) PhyloCSF scores
obtained from UCSC Genome Browser (A) and LNCipedia (B) were used to determine
whether PRKCQ-AS1 RNA presented a protein-coding region. In the PhyloCSF score
analysis with UCSC Genome Browser, all 6 potential frames were denoted with + or -, and
scores below the black line designated that particular frame as non-coding (A). LNCipedia
analysis showed negative PhyloCSF scores, low Coding Potential Assessment Tool (CPAT),
zero Lee translation initiation site and zero Bazzini small open reading frame (ORF)
indicating non-coding (B). (C) LNCipedia was used to examine evolutionary signatures that
were characteristic of conservation across humans, mice and zebrafish. (D) SK-N-AS cells
were transfected with scrambled control siRNA, PRKCQ-AS1 total siRNA targeting both
isoforms of PRKCQ-AS1 RNA, PRKCQ-AS1 long siRNA or PRKCQ-AS1 short siRNA
targeting the long or short isoform respectively, followed by RT-PCR analysis with primers
targeting both isoforms of PRKCQ-AS1. Data were shown as the mean = standard error of
three independent experiments and evaluated by ANOVA. *** indicated p < 0.001.
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Figure S2. PRKCQ-AS1 is over-expressed due to association with the SE_513 super-
enhancer in MYCN non-amplified neuroblastoma cells. (A) Publicly available paired
H3K27ac ChlP-seq (GSE90683, GSE138315 and GSE113139) and RNA-seq (GSE90683,
GSEB89413 and GSE113998) data were processed to call H3K27ac peaks, identify super-
enhancers and discern gene expression values for PRKCQ-AS1 which was then correlated
with intrachromosomal super-enhancers to identify super-enhancers that regulate PRKCQ-
AS1 gene expression. (B-D) Scatterplots displaying the relationship between the cumulative
H3K27ac, H3K4mel (B), H3K4me3, H3K27me3 (C), c-Myc and N-Myc (D) ChIP-seq
signals at the SE_513 super-enhancer loci in the GSE138315 dataset and PRKCQ-AS1
RNA expression in the GSE89413 dataset in up to 10 neuroblastoma cell lines. Correlation
statistics were provided in the top or bottom left of the plot, wherein the Pearson correlation
coefficient (R), associated raw P-Value and sample size (n) are listed. A linear regression fit
was displayed as a red line, with confidence intervals also being displayed in grey. All
available neuroblastoma cell lines were annotated. PRKCQ-ASL1 expression was presented
as Fragments Per Kilobase Million (FPKM) whereas SE_513 signals were presented as
arbitrary units following data normalisation and scaling. (E) Schematics of the SE_513
super-enhancer region, negative control region and ChIP PCR primer positions. Amplicons
A and B indicated the sites for ChIP PCR primers for the negative control region at
chromosome 7 centromere and for the SE_513 super-enhancer region at chromosome 10.
(F) ChIP assays were performed with a control 1gG or anti-BRD4 antibody (Ab), followed
by PCR with primers targeting the negative control region or the SE_513 super-enhancer
region. Error bars represented standard errors from three independent experiments. Data
were evaluated by two-way ANOVA, and * indicated p < 0.05.
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Figure S3. The expression of PRKCQ and c-Myc is not significantly regulated by
transcriptional super-enhancers in MYCN-non-amplified neuroblastoma cells. (A-B)
SK-N-AS and SK-N-SH cells were transfected with control siRNA, BRD4 siRNA-1 or
BRD4 siRNA-2 for 48 hours. The expression of PRKCQ (A) and c-Myc (B) mRNA was
examined by RT-PCR. (C-D) SK-N-AS and SK-N-SH cells were treated with various
dosages of AZD5153 (0, 15.625, 31.25, 62.5, 125, 250 or 1000 nM) (C) or THZ1 (0, 16, 32,
64, 128nM) (D) for 72 hours, followed by Alamar blue assays. (E-H) SK-N-AS and SK-N-
SH cells were treated with vehicle control, 250 or 1000nM AZD5153 (E, F), or 32 or 64nM
THZ1 (G, H) for 24 hours, followed by RT-PCR analysis of PRKCQ (E, G) and c-Myc (F,
H) mRNA expression. Data were shown as the mean + standard error of three independent
experiments and evaluated by one-way ANOVA. *, ** and *** indicate p < 0.05, 0.01 and
0.001 respectively.
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Figure S4. PRKCQ-AS1 RNA is predominantly localized in the cytoplasm. (A-B)
RNA was extracted from SK-N-AS (A) and SK-N-SH (B) cells with or without
cytoplasmic and nuclear RNA fractionation. RT-PCR analysis of PRKCQ-AS1 RNA, the
nuclear RNA marker MALAT1, and the cytoplasmic RNA marker GAPDH was
performed. Error bars represented standard errors from three independent experiments.
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Figure S5. MSI2 protein binds to exon 1 of PRKCQ-AS1 IncRNA and the CDS of
BMX mRNA. (A) Six overlapping PRKCQ-AS1 RNA fragments (fragments A — F) were
incubated with recombinant MSI2 protein, followed by RNA immunoprecipitation assays
with an anti-MSI2 antibody (Ab) or control rabbit IgG. The precipitated RNA was
examined by RT-PCR analysis of PRKCQ-AS1 RNA fragments. (B) Three non-
overlapping PRKCQ-AS1 RNA fragments encompassing 723 base pairs at the 5’- end in
exon 1 (fragments A and B as shown in (A)) were incubated with recombinant MSI2
protein, followed by RNA immunoprecipitation assays with an anti-MSI2 antibody or
control rabbit 1gG. The immunoprecipitated RNA was examined by RT-PCR analysis of
the PRKCQ-AS1 RNA fragments. Error bars represented standard errors from three
independent experiments. (C) Schematics of the BMX gene and ChIP PCR primer
positions. Amplicons A and B indicate the sites for ChIP PCR primers on chromosome
(Chr.) 7 centromere (negative control region) and Chr. X. (D) DOX-inducible PRKCQ-
AS1 shRNA-1 SK-N-AS cells were treated with vehicle control or DOX. ChIP assays
were performed with a control IgG or anti-RNA polymerase 1l (RNA Pol I1) antibody and
PCR with primers targeting the negative control region at Chr. 7 centromere or the BMX
gene promoter. Fold enrichment was calculated as the difference in cycle thresholds
obtained with the anti-RNA Pol Il antibodies, compared with the control 1gG, relative to
input. Error bars represented standard errors from three independent experiments. Data
were evaluated by two-way ANOVA, and * indicated p < 0.05. (E) Four overlapping BMX
CDS mRNA fragments (BMX CDS F1 — F4), 5’-UTR and 3’-UTR were incubated with
recombinant MSI2 protein, followed by RNA immunoprecipitation assays with an anti-
MSI2 antibody (Ab) or control rabbit 19gG. The precipitated RNA was examined by RT-
PCR analysis of BMX mRNA fragments. Error bars represented standard errors from three
independent experiments.
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Figure S6. PRKCQ-AS1 and MSI2 do not regulate the expression of each other but interact
with each other to stabilize BMX mRNA. (A) DOX-inducible control shRNA, PRKCQ-AS1
ShRNA-1 or shRNA-2 SK-N-AS and SK-N-SH cells were treated with control or DOX for 48
hours, followed by RT-PCR and immunoblot analyses of MSI2. (B-D) SK-N-AS and SK-N-SH
cells were transfected with control sSiRNA, MSI2 siRNA-1, MSI2 siRNA-2 (B-C), BMX siRNA-1
or BMX siRNA-2 (D) for 48 hours. RNA was extracted for RT-PCR analysis of MSI2 (B),
PRKCQ-AS1 (C) or BMX (D) RNA expression. Data were shown as the mean + standard error of
three independent experiments and evaluated by one-way ANOVA. *** indicates p < 0.001. (E)
NBG69 cells were co-transfected with an empty vector or PRKCQ-AS1 expression construct,
together with control siRNA or MSI2 siRNA-2, for 48 hours, followed by actinomycin treatment
at 5 pg/ml every 12 hours for 36 hours and RT-PCR analysis of BMX mRNA expression and half-
life calculation. Data were shown as the mean =+ standard error of three independent experiments
and evaluated by two-way ANOVA. * and ** indicated p < 0.05 and 0.01 respectively.
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Figure S7. MSI2 and BMX reverse ERK protein de-phosphorylation and neuroblastoma cell
growth inhibition due to PRKCQ-AS1 knockdown. (A-D) DOX-inducible control shRNA,
PRKCQ-AS1 shRNA-1 SK-N-AS cells were transfected with an empty vector, MSI2 expression
construct (A, C) or BMX expression construct (B, D), followed by treatment with vehicle control
or DOX. Protein was extracted from the cells 48 hours later for immunoblot analysis (A-B), and
the cells were subjected to Alamar blue assays 96 hours later (C-D). Data were shown as the mean
* standard error of three independent experiments and evaluated by two-tailed unpaired Student’s
t-test. * and *** indicated p < 0.05 and 0.001 respectively.
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Figure S9. NSC651084 enhances ERK protein phosphorylation and NSC617570
significantly blocks neuroblastoma cell colony formation. (A) SK-N-AS cells were
treated with vehicle control, 5uM or 10uM NSC 6511084 for 48 hours, followed by
immunoblot analysis of total ERK protein (ERK) and phosphorylated ERK protein (phos-
ERK). (B-C) SK-N-AS and SK-N-SH cells were treated with vehicle control, 5uM or 10uM
NSC617570 for 48 hours, followed by RT-PCR analysis of PRKCQ-AS1 (B) or MSI2 (C)
RNA expression. (D) SK-N-AS and SK-N-SH cells were treated with vehicle control, 5uM
or 10uM NSC617570 for 14 (SK-N-AS) or 21 (SK-N-SH) days, followed by clonogenic
assays. (E) SK-N-AS cells were xenografted into nude mice. When tumors reached 50 mm?,
the mice were treated with NSC617570 at 8.75 mg/kg or vehicle control via i.p. injection, 5
times per week. Mice were culled when tumors reached 1000 mm3, and mouse body weight
was monitored. Each line represented one mouse. In vitro data were shown as the mean *
standard error of three independent experiments and evaluated by one-way ANOVA. *, **
and *** indicates p < 0.05, 0.01 and 0.001 respectively.
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